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Brief Historical Background 
of Tests 

As a result of the tragic fire at the 
Our Lady of the Angels School, Chi- 
cago, Illinois, on December 1, 1958, 
in which 95 pupils and teachers died, 
intensive inspections of the Los Ange- 
les schools were made Dunng those 
inspections it was learned that a 
three-story section of the Robert 
Louis Stevenson Junior High School 
was to be demolished Before demoli- 
tion was scheduled to start, the Los 
Angeles Board of Education offered 
the building to the Los Angeles Fire 
Department for the purpose of con- 
ducting these fire tests. Contact was 
made with the Educational Facilities 
Laboratories, an organization estab- 



lished by the Ford Foundation, which 
agreed to finance the tests 

The tests discussed in this report 
were conducted under the direction of 
Ra}'mond M. Hill, Fire Marshal, City 
of Los Angeles. Air. Norman J. 
Thompson (formerly Director, Fac- 
tory Mutual Laboratories, Norwood, 
Massachusetts), served as a technical 
consultant. John G Degenkolb, 
Battalion Chief, Los Angeles Fire De- 
partment, served as Assistant Di- 
rector in charge of procuring material 
and preparation of the test building 
Leo K. Najarian, Acting Battalion 
Chief, Los Angeles Fire Department, 
served as Assistant Director in charge 
of instrumentation and recording of 
data 
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Figure 1. Front exterior view of the Robert Louis Stevenson Junior High 
School, Los Angeles, Calif. Section used for test purposes is at the rear. 
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Prior to the tests a meeting of an 
Advisory Committee, hereinafter 
named in the acknowledgments, was 
held to discuss various types of pro- 
tection to be tested and the manner in 
which the tests should be conducted. 
Following this initial meeting the Ad- 
visory Committee was discharged. 

Purpose of Tests 

The purpose of these tests was to 
investigate methods of protecting 
multistory, open stairway school 
buildings, whether new or existing, to 
provide a safe environment for occu- 
pants under fire conditions 

The enclosure of stairways in 
buildings has long been a recognized 
means to protect the lives of occu- 
pants by minimizing fire and smoke 
spread. However, fire protection 
authorities are continually confronted 
with the practically insurmountable 
problem of having doors blocked open 
at stairway openings. Also in school 
buildings many school administrators 
and others object to closed doors on 
stairway enclosures because they may 
interfere with the safe and free pas- 
sage of students between classes. 

These facts established the ulti- 
mate purpose and scope of these fire 
tests 

Scope and Nature of Tests 

The tests included studies of the 
effectiveness of curtain boards (draft 
or fire curtains) at stairway openings 
and in corridors, roof vents over stair- 
ways, and complete and partial auto- 
matic sprinkler protection, individu- 
ally and in combination. Data were 
also tabulated on the operation of 
automatic fire and smoke detection 
equipment, fusible links, and auto- 
matic door closers. 



Fires were built at the bottom of 
one of the open stairways, in class- 
rooms, and in corridors. 

Conditions existing in the build- 
ing during the tests were recorded by 
observers, from test equipment, and 
by instruments Conditions recorded 
included temperature, pressure, and 
smoke density. The functioning of the 
fire protection equipment utilized dur- 
ing each test was also recorded. 

The effectiveness of each type of 
protection installed was evaluated 
from the data recorded and by the 
judgment of observers in the building 
during each of the tests. 

Tests were varied to simulate 
conditions that could exist in an op- 
erating school in winter months, sum- 
mer months, and when occupants are 
notified of fire in the building. 

Since the stairs and balustrades 
were solid, a 4-foot hole was made in 
both stairways to provide a clear 
vertical flue through the stairways 
after the initial tests raised a question 
in the minds of the observers as to 
whether such a clear flue would alter 
the results derived up to that time. 
This alteration was made in one stair- 
way for the tests conducted after 
May 18, 1959, in both stairways after 
May 20, 1959. 

The fire tests were grouped in the 
following Series, bearing on the protec- 
tion or devices being studied: 

Series A: Basic tests with no pro- 
tection to establish criteria and to 
simulate conditions existing in sum- 
mer, in winter, and with test fires in 
the locations used in the other Series. 

Series B: Tests using a roof vent 
at the top of one of the open stair- 
ways. 

Series C: Tests involving the in- 
stallation of automatic sprinklers as 
the only means of protection. 
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Series D: Tests of the effectiveness 
of roof vents over stairways and auto- 
matic sprinklers. 

Series E: Tests of the effectiveness 
of roof vents over stairways and 
curtain boards (draft or fire curtains) 
at stairway openings and in coiridors 
under simulated winter conditions 
and with the test fires at the base of 
an open stairway 

Series F: Tests of the effectiveness 
of roof vents over stairways and cur- 
tain boards (draft or fire curtains) at 
stairway openings and in corridors 
under simulated summer conditions 
and with conditions that would exist 
if the building were occupied and oc- 
cupants were notified of fire The test 
fires were at the base of an open stair- 
way. 

Series G: Tests of the effectiveness 
of roof vents over stairways and cur- 
tain boards (draft or fire curtains) at 
stairway openings or in corridors and 
with the test fires in classrooms. 

Series H: Tests of the effectiveness 
of roof vents over stairways and cur- 
tain boards (draft or fire curtains) at 
stairway openings and in corridors 
and with the test fires in corridors. 

Series I: Tests of the effectiveness 
of curtain boards (draft or fire cur- 
tains) in corridors, and with one roof 
vent over a stairway equipped with a 
water aspirator to induce draft. All 
the test fires were started at the base 
of the open stairway equipped with 
the forced draft vent 

Series J : Tests of the effectiveness 
of combinations of roof vents over 
stairways, curtain boards (draft or 
fire curtains) at stairway openings and 
in corridors, and with automatic 
sprinklers. The test fires were at the 
base of an open stairway 

Series K: Tests of the effectiveness 
of a water aspirator in a roof vent 



over one stairway, curtain boards 
(draft or fire curtains) in corridors, 
and with automatic sprinklers 

Series L: Three tests to study the 
flame spread characteristics of "slow 
burning'' cellulose fiber acoustical 
tile, both painted with an Under- 
writers' Laboratories listed fire re- 
tardant paint and unpainted. These 
tests were not originally scheduled 
and were conducted because early in 
the testing program the existing tile 
in the first floor corridor ignited and 
burned vigorously. 

Limitations of Tests 

The tests reported herein were 
conducted in a building involving a 
specific type of construction and with 
open stairways. The test fires, while 
believed to be representative of the 
type of fire which might occur in a 
school, involved ordinary combustible 
materials and were planned and built 
to produce conditions most desirable 
for these tests 

The fire protection equipment 
utilized in these tests was installed 
with the purpose of the tests in mind 
and not necessarily in a way or under 
conditions satisfactory to the best 
operation of the equipment. 

These and other limiting features 
should be remembered by those study- 
ing the results of these tests Condi- 
tions other than those specified in this 
report could produce somewhat dif- 
ferent results 

Certain basic fundamentals and 
conclusions derived from these tests 
point to the need for re-evaluating 
some current provisions for life safety 
in existing codes and standards and 
for further tests to establish more in- 
formation of a basic nature on which 
future recommendations on life safety 
from fire may be derived. 
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Sponsoring Agencies 

These tests were jointly spon- 
sored by the four agencies listed 
below. 

The Los Angeles Fire Department 

The Fire Department inaugu- 
rated the test program, conducted the 
tests, and provided the necessary 
manpower 

Los Angeles Board of Education 

The Board of Education supplied 
the building, grounds, utilities, blue- 
printing, photostating, and drafting 
services Dr. Schuyler Joyner, Busi- 
ness Manager of the Board, also per- 
formed liaison services with the 
Educational Facilities Laboratories. 
Kenyon Smith, Principal of the Robert 
Louis Stevenson Junior High School, 
and his Staff represented the Board of 
Education on the premises. 

Educational Facilities Laboratories, Inc. 

The Educational Facilities Labo- 
ratories, Inc., a separate corporation 
established by the Ford Foundation 
to help schools and colleges with their 
physical problems, were represented 
by Harold B. Gores, and provided 
financial assistance which was neces- 
sary in order to conduct the test pro- 
gram. 

Office of the Fire Marshal of the State of 
California 

Joe R Yockers, the State Fire 
Marshal, and Louis Segal, Chemist 
for the Fire Marshal, gave technical 
and professional assistance and advice. 

Preparation of the Report 

This report was jointly prepared 
by the Los Angeles Fire Department 
and the staff of the National Fire 
Protection Association. 



Test results were studied and 
evaluated by a committee consisting 
of 

"Raymond M Hill, Chairman, Los Angeles 
Fii e Department 
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partment 
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ment 

Louis Segal, California State Fire Marshal's 
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Norman J Thompson, Technical Consultant 

Joe R Yockers, Cakfoi ma State Fii e Mar- 
shal 
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Part II 



The Test Building 

The Robert Louis Stevenson 
Junior High School was built in 1925. 
The portion of the structure used for 
the fire tests discussed in this report 
was a 90-foot section of the building 
The following description pertains 
only to that portion of the building 
used for the fire tests. 

During the testing program, fire 
damaged transoms, doors, plaster on 
ceilings, and other minor parts of the 
building. This damage was repaired 
between tests or as necessary. 



Main Structure 

HEIGHT. 3-story, partial basement 
FOUNDATION: Reinforced concrete 
EXTERIOR WALLS- Brick, bearing, 17 inches 
thick to second floor level, 13 inches 
above. 

COLUMNS AND GIRDERS Reinforced con- 
crete 

ROOF* Rafters and ceiling ]oists 2- by 6- 
inch wood, 24 inches on center trussed 
together, rafteis decked with wood and 
covered with asphalt paper, tar and 
gravel 

FLOOR FRAMING (EXCEPT CORRIDORS): 2- 
by 16-inch wood, 12 inches on center 
on first and second floors. 




Figure 2. An exterior view of the three-story section of the school used for 
the tests. 



THE TEST BUILDING 



11 



Classrooms 

HEIGHT 12 feet 

CORRIDOR WALLS Plastered 6-inch hollow 

tile. 
PARTITIONS BETWEEN CLASSROOMS. Metal 

lath and plaster on wood studs 
CEILINGS- Metal lath and plaster on wood 

joists 

FLOORS Tongue and grooved maple 
TRIM: Wood 
DOORS: Wood panelled (5 panels), 1%-mch, 

3 feet by 7 feet, second panel from top 

replaced with three panes of wired 



TRANSOMS. Over each door, lK-inch, 3 
feet by 2 feet 5 inches, three panes of 
clear glass in each Hinged at bottom, 
opened into classrooms Two transoms 
spaced between doors as shown in 
Figure 10, same size and construction. 

Corridors 

HEIGHTS: First floor, 12 feet, 11 inches 
Second floor, 12 feet, 11 inches 
Third floor, 12 feet 

WALLS * Plastered 6-inch hollow tile Metal 
lockers, standpipe hose cabinets and 
drinking fountains set in walls 

TRIM: Wood. 

CEILINGS: First and second floors rein- 
forced concrete, finished with 12-inch 
by 12-inch cellulose fiber perforated 
acoustical tile cemented to concrete* 
Third floor, metal lath and plaster on 
wood joists finished with 12-inch by 
12-inch cellulose fiber perforated acous- 
tical tile cemented to plaster. 

Stairways 

WALLS : No. 1 West, exterior wall. 

East, 17-inch bnck first 
story, 13-inch brick 
above 

No. 2 West, 17-inch brick first 
story, 13-inch brick 
above. 
East, plastered 6-inch 

hollow tile. 

FLOORS (LANDINGS): 6^4-mch reinforced 
concrete. 



STAIRS* Reinforced concrete. 
TRIM- Wood. 

BALUSTRADE. 3-inch reinforced concrete, 
plastered and with wood cap and wood 
handrail. 

NOTE- The solid stairs and bal- 
ustrades m this building resulted 
in a circuitous path of travel for 
srnoke and heat Because some 
stairways are constructed with 
a continuous open flue at the 
center of the shaft, a 4-foot di- 
ameter hole was cut in the 
stairs as shown in Figure 3 to 
simulate this type of construc- 
tion. Tests conducted on May 
19 were with a hole m stairway 
Xo 2 All tests after that date 
were with a hole in both stair- 
ways. 




*The tile on the ceiling of the first floor corridor 
burned out during the first test and was not replaced 
except during Series L. 



Figure 3. A photograph of the 4-foot 
diameter hole cut in stairway No. 2. 



Separating Partition 

A steel-frame, metal-lath, and plaster parti- 
tion was installed in each corridor at each, 
floor level to separate the portion of the build- 
ing used for test purposes from the remainder 
of the structure. A solid core wood door and 
three wired-glass observation windows were 
placed in each partition. 
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Instrumentation 

A level of 5 feet above the floor 
for the location of thei mo- 
couples and photoelectric celU 
was selected as an aveiage 
head height of school children 



Thermocouples 

Each corridor contained six thermo- 
couples (see Figure 10), three located 
8 inches from the ceiling and three, 
5 feet from the floor. Additional 
thermocouples were located at the 
ceiling above the second floor landing, 
at the roof vent in both stairways, and 
at the ceihng above the landing be- 
tween the basement and first floor of 
stairway No. 2. The wires to the last- 
mentioned thermocouple were used 
whenever an extra thermocouple was 
added for the test fires in classrooms 
During tests involving sprinklers, 
thermocouples near sprinklers were 
protected from possible exposure to 
water discharge by cans placed over 
them. 

Two recording instruments were 
located in the Instrument room on 
the second floor one recorder cycled 
once every 16 seconds, the other, 
once every 32 seconds. 



Photoelectric Cells 

The American District Telegraph 
Company (ADT) installed two light 
sources and two corresponding photo- 
electric cells in each corridor (see 
Figure 10). The light beam from each 
source penetrated the width of the 
corridor and was reflected by a mirror 
back to a photoelectric cell installed 
adjacent to the source. The light 
beam was about 5 feet from the floor 
Current flow (microamperes) through 
photoelectric cells was measured at 
J^-minute intervals throughout the 
tests. 



Manometers 

Three manometers, one in each cor- 
ridor, were installed in the temporary 
partition separating the test structure 
from the remainder of the building. 
The manometers were of the inclined 
tube type calibrated at 1/100-inch 
water pressure for each graduation 
Readings were taken each minute 
during tests 

Fire Protection Equipment 
Automatic Sprinklers 

Sprinklers used m these tests were 
upright, J^-inch orifice, rated at 
165 degrees Fahrenheit and spaced 
as recommended in the NFPA Stand- 
ard for Sprinkler Systems (No. 13) for 
light hazard occupancies, except for 
sprinklers placed in openings to stair- 
ways when the objective was to pro- 
vide a water curtain. Sprinklers 
were located as shown in Figure 11 
The sprinkler system was supplied by 
a pumper taking suction from a street 
hydrant and through a 4-inch alarm 
valve with a retard chamber and 
circuit closer. Static pressure at the 
sprinklers in the third floor corridor 
was 40 pounds per square inch. 

Vents 

The roof vent openings at the top 
of each stairshaft were 63 square feet 
Each opening was covered with six 
sheet metal panels, each 10J/ square 
feet in area. Vent openings up to 63 
square feet in W% square foot in- 
crements could thus be provided. Op- 
eration by fusible link was simulated 
by a bucket suspended by wire from 
a fusible link located in the vent 
opening. When the bucket fell, the 
panels were removed manually. Vents 
were opened manually on notification 
by an audible signal device when op- 
erated by other than fusible links. 
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Figure 4. A view of the vent opening over stairway No. 2 showing the remov- 
able panels that permitted varying the vent area up to 63 square feet. 



Curtain Boards (Draft or Fire Curtains) 

Curtain boards were constructed of 
wood frame covered with gypsum 
wallboard. Boards were located in 
corridors and stairway openings as 
shown in Figure 10 and installed 
down to a level of 7 feet above the 
floor 



V, 




Figure 5. A curtain board installed 
the ope 
first floor 



in the opening to stairway No. 2 at the 
r level. 



Fusible Links 

Fusible links listed by Underwrit- 
ers' Laboratories, Inc , and rated at 
135 and 100-165 degrees Fahrenheit 
were used Although the links were 
not loaded to the extent as is done 
when tested for listing, it was esti- 
mated that the links were weighted 
sufficiently to overcome any difference 
in time of operation that could occur. 

Door Closers 

Automatic door closers with hold- 
open arm embodying a fusible link 
release, listed by Underwriters' Labo- 
ratories, Inc., were used The fusible 
link releases were rated to operate at 
135 degrees Fahrenheit and 160-165 
degrees Fahrenheit 

Automatic Fire Detection 

The automatic fire detection equip- 
ment used was of the pneumatic tube 
rate-of-rise type. The tubing was in- 
stalled m locations shown in Figure 12. 
Note that the pneumatic tubing was 
strategically located and the signifi- 
cant results in individual tests are 
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Figure 6. A typical curtain board installation in a corridor. The can hanging 
at the left houses one of the thermocouples, shielding it from sprinkler dis- 
charge. 







1 




*fi f vX 

M 



Figure 7. View of the aspirator in the vent opening above stairway 
showing the enclosure with the back open to produce a venturi action. 
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Figure 8. An observer noting smoke conditions in one of the corridors. Note 
the smoke curling under the curtain board. 



tabulated The tubing was directly 
over the test fire in only one case as 
indicated in the individual test 
analysis. 

Smoke Detection System 

In three tests a smoke detection 
system of the photoelectric cell type 
was used to detect the test fire The 
light source and receiver were installed 
in stairway No 2 at the basement 
level just above the test fire location 
(see Figure 12). 

Aspirator 

In some of the tests, an attempt 
was made to improve venting facilities 
by the installation of four 60-degree 
water spray nozzles above the vent 
opening at the top of stairway No. 2 
(see Figure No 7). The nozzles used 
were }^-inch orifice with approxi- 
mately the same discharge character- 
istics as a standard sprinkler head. 



Static pressure at the nozzles was 36 
pounds per square inch 

A wooden enclosure was built over 
the nozzles and opened only at the 
nozzle discharge side. In some of the 
later tests, the back of the enclosure 
was opened in an attempt to produce 
a venturi action. 

Observers 

Six men were stationed in the cor- 
ridors, one at each end, two on each 
floor, to record conditions during the 
tests and to note the time at which 
these conditions existed. Such things 
as smoke conditions, operation of 
sprinklers, opening of vents, operation 
of door closers and similar items were 
recorded, together with the effect the 
fire protection equipment had on 
tenability conditions in the building 

These data were correlated with 
that collected in the instrument room. 
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Test Fire 

All test fires were in wood pallets, 
each roughly 4 feet by 5 feet, con- 
structed of well-seasoned boards nailed 
to 2-mch by 4-inch wood, generally 
with space between the boards. The 
majority of the fires involved 1,400 
pounds of pallets 

Pallets were stacked and in some 
tests only solid pallets were used, the 
space between boards having been 
covered with boards nailed over the 
spaces 

The pallets were ignited with two 
cotton and gauze torches soaked in a 
high flash point thinner. 

On the basis of an average 
calorific value of the wood used in the 
test fires of 8,000 Btu per pound and 
complete combustion of the wood in 
30 minutes, the following average 
rates of heat emission may be con- 
sidered as being dissipated from the 
various sizes of test fires used. 

This type of test fire was selected 
because it resulted in a moderately 
fast developing fire It involved a fire 
load of about one-third of what might 
be expected in an average classroom 
of a school; however, the fire load in a 
classroom would be spread over a 
much larger area than the test fire 




Figure 9. A typical pallet arrange- 
ment for a test fire at the base of stair- 
way No. 2. 



used. The test fire also produced 
realistic quantities of smoke typical of 
the amount generated from fires in 
ordinary combustible materials. 

At least one hour elapsed be- 
tween tests conducted on the same 
day to allow the building to cool 
sufficiently so that ambient tempera- 
tures were roughly the same at the 
start of each test 

Test fires were extinguished with 
hose streams at the end of each test 



Pounds of Fuel 


Total 
Calorific Value 
Btu 


Average 
Heat Release 
Btu per Minute 


Maximum Average 
Heat Release 
Btu per Minute 
(Estimated)* 


350 
500 
700 
1,400 
2,000 


2,800,000 
4,000,000 
5,600,000 
11,200,000 
16,000,000 


93,400 
133,000 
187,000 
374,000 
534,000 


140,000 
200,000 
280,000 
560,000 
800,000 



*It was estimated that about 75 per cent of the wood pallets were burned in a 20-mmute period. 
Of tins, about 66 per cent (or 50 per cent of the total) were burned in the period between 5 and 15 
minutes from the start of the fire. 
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Figure 10. Floor plans of first (upper drawing) and second floors showing 
location of thermocouples, curtain boards and light beams from photoelectric 
cells. 
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Figure 10 Cont. Floor plan of third floor showing location of thermocouples, 
curtain boards and light beams from photoelectric cells. 
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Figure 1 1 . Floor plan of first floor showing location of automatic sprinklers. 
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Figure 11 Gout. Floor plans of second (upper drawing) and third floors show- 
ing location of automatic sprinklers. 
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Figure 12. Floor plans of first (upper drawing) and second floors showing loca- 
tion of pneumatic tubing of rate-of-rise automatic fire detection system. 
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Figure 12 Cont. Third floor plan showing location of pneumatic tubing of 
rate-of-rise automatic fire detection system. 
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Figure 13. Longitudinal section through test building. 
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Abbreviations Used in Drawings and Graphs 

Thermocouple locations are designated by a number, and where applicable followed 
by U or L indicating upper (8 inches from ceiling) or lower (5 feet from floor) 

Automatic sprinkler heads are designated by A S or by a circle 
T indicates transom. 

IE, IW, 2E, etc , indicates first floor, east end, first floor, west end, second floor, east 
end, etc. 

T indicates a valve 

R indicates rate-of-rise detector 



ROOF 



BU/LT OP 
WOOD 



METAL LATH $ PLASTER* 

CLASSROOM 



CLASSROOM 

j* HOLLOW T/L 




Figure 14. Cross-section through test building. 
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Figure 15. Section through stairway No, 1 (west). 
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Figure 16. Section through stairway No. 2 (east). 



SUMMARY OF RESULTS 
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Part III 



Criteria of Untenability 
and Evacuation 

Throughout this report reference 
is made to untenable smoke and 
temperature conditions The basis on 
which these levels were determined 
are discussed below. 

Untenability Due to Smoke 

Untenable smoke conditions were 
based on two combined factors- (1) 
visibility and (2) the irritant effects 
of the products of combustion Visi- 
bility was determined by placing an 
illuminated placard 5 feet from the 
floor and bearing a 12-inch letter, 45 feet 
down the hallway from an observer. 
When the letter was no longer visible 
to the observer, the time was recorded 
as the point of untenable smoke con- 
ditions. 

The judgment of firemen observers 
and others (nonfire department per- 
sonnel) determined when the products 
of combustion were so irritating that 
students and teachers could not 
withstand the conditions during the 
time necessary to evacuate the multi- 
storied building 

These two determinations by ob- 
servers were then correlated with the 
smoke density readings taken from 
the equipment installed by the Ameri- 
can District Telegraph Company. 

Untenability Due to Temperature 

A maximum tenable temperature 
of 150 degrees Fahrenheit was estab- 
lished for use in interpreting the re- 
sults of these tests. It is recognized 
that a human can stand temperatures 
considerably above 150 degrees Fahr- 
enheit for very short periods of time 



in a relatively dry atmosphere, but it 
was felt that school children and 
teachers would not be likely to enter 
a corridor from a cool room when the 
temperature at the 5-foot level in the 
corridor was more than 150 degrees 
Fahrenheit 

Evacuation Time 

It has been estimated that an aver- 
age 3-story school building with ade- 
quate exits can be evacuated in 2 
to 3 minutes under practiced fire 
drill procedures This estimated 
evacuation time is used throughout 
this report when reference is made to 
this subject. 

Summary of Results 

The results which follow sum- 
marize findings based on the test 
results within the limitations previous- 
ly stated. The test results indicate 
that most of the methods of protection 
tested did not provide satisfactory 
safeguards against smoke and heat 
conditions. It follows, therefore, that 
more testing is necessary if satis- 
factory methods of protecting occu- 
pants from fire and smoke are to be 
found. 



GENERAL 

1. With the test fires used in 
these tests and no fuel added to 
the fire due to the construction of 
the building, smoke (specifically 
as it pertains to visibility and irri- 
tant effects) was the principal 
life safety hazard. Untenable 
smoke conditions preceded un- 
tenable temperature conditions 
in nearly every test. 
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This might be expected with 
smoldering fires; however, this was 
true even with free-burning fires In 
the base series of fires (no protective 
features), untenable smoke condi- 
tions were reached in 2 to 7 minutes 
on at least one entire floor above the 
fire. This series included fires at the 
bottom of a stairway as well as fires 
in rooms. Conditions within the 
building were varied by having the 
doors, windows and transoms in both 
the open and closed positions. 

SMOKE AKD HEAT VENTING 

2, Natural draft vents of the 
sizes tested in this investigation 
and installed and opened as de- 
scribed in each test did not keep 
corridors and stairways tenable 
for exit use. 

In this series of fires untenable 
smoke conditions were reached in 4 to 
5 minutes from the start of the fire, 
on at least one entire floor above the 
fire. When vents were opened by 
means of fusible links, untenable 
smoke conditions were reached sev- 
eral minutes before the vents opened. 
Even when vents were opened before 
the test fires were started, untenable 
smoke conditions followed in some 
cases. Opening of vents increased 
draft on the fire resulting in an in- 
crease in the rate of heat and smoke 
development that made smoke in the 
corndors and stairways more dense 
until vent action started. The action 
of vents eventually cleared smoke 
from the building but, by this time, 
untenable temperatures had been 
reached on all floors. 

Smoke and heat vents are not 
effective unless fresh air is supplied to 
the building from the outside to re- 
place the exhausted air. Opening of 
exterior exit doors at times when they 
would be opened by occupants leaving 



the building under fire conditions 
aided the action of the vents some- 
what but not sufficiently to consider 
the vents effective for Me safety 
purposes 

The capacity of a natural draft 
vent is proportional to the difference 
m temperatures between the inside 
and outside air The temperatures in 
the building as a result of the fires in 
these tests did not provide a temper- 
ature differential sufficient to produce 
pressure for an adequate stack effect 
through the vents before the stair- 
ways and corridors became untenable 
from smoke and heat. It has been 
estimated that the maximum burning 
rate of the test fire resulted in a heat 
release of approximately 550,000 Btu 
per minute. Assuming that 25 to 30 
per cent of the heat released was ab- 
sorbed by the building and its con- 
tents, this leaves roughly 400,000 Btu 
per minute to be exhausted out of the 
building. Removing this amount of 
heat at an exhaust temperature of 
250 degrees Fahrenheit would require 
the removal of approximately 170,000 
cubic feet per minute (with an am- 
bient temperature of 70 degrees Fahr- 
enheit).* Velometer readings taken 
during some tests indicated that the 
63 square foot vent exhausted a maxi- 
mum of approximately 50,000 cubic 
feet of air per minute. 

The unsatisfactory results con- 
cerning the effectiveness of natural 
draft vents should not be considered 
as evidence of the unsuitableness of 
vents for all uses. Vents in industrial, 
warehouse, and similar occupancies 
are a proven desirable feature to 
minimize fire damage and to facilitate 
fire fighting under certain conditions. 



*Based on the formula: Heat removed = 
weight of air X temperature rise (absolute) 
X specific heat. 
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However, the tests reported herein 
on natural draft vents were conducted 
to investigate the life safety pos- 
sibilities through their use in the 
multistory building used for test 
purposes. 

3. The addition of curtain 
boards (draft or fire curtains) 
with roof vents did not signifi- 
cantly aid in decreasing smoke 
spread through the building and, 
in fact, had an adverse effect on 
the action of the vents in some 
tests. 

Curtain boards, while not effec- 
tive against smoke spread, did u bank" 
heat as would be expected (The 
latter has been the primary purpose of 
curtain boards in industrial fire pro- 
tection applications ) Smoke "cutoff" 
is more important than heat "bank- 
ing" where life safety is the objective. 

4. Forced draft up to the ca- 
pacity tested failed to produce 
any more satisfactory venting 
action. 

Forced draft venting by motor- 
driven blower or water spray induced 
draft has an advantage in that it will 
remove smoke and irritant gases from 
fires with a heat output too low to 
raise temperatures high enough to 
permit proper functioning of natural 
draft vent systems Blowers, how- 
ever, are dependent on electric power, 
and such installations are expensive. 
Draft by induction from water spray 
nozzles requires about 2^ gallons 
of water per minute per square foot of 
vent opening, and discharge velocities 
of about 800 feet per minute are ob- 
tainable considering the air flow fric- 
tion from air inlet to vent. To prevent 
a rise in building temperatures with a 
fire of net heat output of 400,000 Btu 
per minute would require a vent open- 



ing of 200 square feet and a water 
spray discharge of about 500 gallons 
per minute at 25 pounds per square 
inch gage or more. 

AUTOIVIATIC SPKIXKLEK PKOTECTIOX 

5. A complete system of auto- 
matic sprinklers will maintain 
low temperatures throughout the 
building and will reduce build-up 
of smoke and irritating gases. 

With a complete automatic sprin- 
kler system, untenable smoke condi- 
tions were not reached in any cor- 
ridors except two local areas closest 
to the test fire. 

However, when the test fire was 
arranged so as to provide extensive 
shielding against sprinkler water dis- 
tribution, untenable smoke condi- 
tions developed in the corridor of fire 
origin and those above. Under these 
conditions, the fire was held in check 
but not extinguished by the sprinklers. 
This points to the necessity of elimi- 
nating any arrangement in the build- 
ing or its contents that could shield a 
fire from sprinkler discharge. 

6. Partial automatic sprinklers 
(sprinklers installed in corridors 
and stairways but not over the 
test fire) did not prevent smoke 
spread throughout the building 
even when installed to provide a 
water curtain between the test 
fire and the corridors. 

The purpose of placing sprinkler 
heads in exitways only in certain 
tests was to evaluate a type of installa- 
tion that had been suggested as suit- 
able to protect exitways so that occu- 
pants could escape safely. 

Operating sprinklers in the build- 
ing kept temperatures in the corridors 
at or below the tenable level (150 de- 
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greets Fahrenheit), but in many cases 
untenable smoke conditions existed 
in the building before sprinklers op- 
erated Furthermore, in the cases 
when sprinklers opened, steam result- 
ing from their operation drove ob- 
servers from the immediate vicinity 

Water discharge from a sprinkler 
head is not designed to provide a 
smoke barrier but rather to distribute 
water over a specific area at a rate 
capable of absorbing heat in quanti- 
ties sufficient to cool the burning ma- 
terial below its kindling temperature 
Sprinklers are usually installed to 
cover all areas and obstructions 
should be removed to facilitate good 
water distribution. These two condi- 
tions for satisfactory sprinkler per- 
formance were intentionally disre- 
garded. 

COMBINATIONS OF VENTS AND PARTIAL 
AUTOMATIC SPRINKLERS 

7. Roof vents and partial auto- 
matic sprinklers (sprinklers in- 
stalled in corridors and stairways 
but not over the test fire) were not 
an effective combination. 

Sprinkler action was similar to 
that in tests without vents Natural 
draft vent action w r as slowed down 
considerably due to the low tempera- 
tures existing within the building re- 
sulting from the operation of sprin- 
klers Forced draft effectiveness with 
the water aspirator was similar to 
that in tests without sprinklers 

8. Combinations of roof vents, 
curtain boards (draft or fibre cur- 
tains), and partial automatic 
sprinklers (sprinklers installed in 
corridors and stairways but not 
over the test fire) did not prove to 
be satisfactory. 



Untenable smoke conditions ex- 
isted in all corridors before sprinklers 
operated. Sprinkler cooling action 
tended to nullify the thermo-siphon 
effect of the roof vents in addition to 
producing steam The curtain boards 
did not improve vent action 

FUSIBLE LINK ACTUATED DEVICES 

9. Untenable smoke conditions 
existed in the building before the 
operation of fusible link actuated 
devices. 

Untenable smoke conditions, and 
in many cases untenable heat condi- 
tions, existed within the building be- 
fore the opening of vents actuated by 
fusible links This was true even with 
the free-burning test fires. Under the 
conditions of these tests, untenable 
smoke conditions existed before tem- 
peratures w T ere reached at which 
fusible link actuated devices would 
operate. 

10. Enclosed stairways will not 
provide protection against heat 
and smoke unless the doors are 
kept closed or are closed immedi- 
ately after an outbreak of fire. 

Tests employing temporary en- 
closure of stairs, except for the door 
opening, showed that if stairway 
doors are not closed when fire occurs 
or immediately thereafter, heat and 
smoke will make corridors and stairs 
untenable in about the same time as 
though they were not enclosed at all. 
Present-day fusibly operated door 
closing devices will not operate rap- 
idly enough to close doors before cor- 
ridors are untenable. Automatic 
closing devices activated by the ordi- 
nary heat responsive fire alarm sys- 
tem would not be fast enough to guard 
against spread of smoke. 



SU\niARY OF RESULTS 
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AUTOMATIC FIRE DETECTION 
EQUIPMENT 

11. Automatic heat detection 
devices detected the presence of 
fire at about the same time that 
untenable smoke conditions were 
reached within the building. 

Prompt notification of fire was 
experienced when detection equip- 
ment was located directly over the test 
fire Fire detection devices when 
spaced at the maximum distance rec- 
ommended will operate in two minutes 
or less when subjected to the standard 
fire test conditions used by testing 
laboratories Under the conditions of 
the tests discussed in this report, a 
fire signal in 2 minutes would not 
allow sufficient time for safe evacua- 
tion of the building 

12. Automatic smoke detection 
devices detected the presence of 
fire before untenable smoke con- 
ditions were reached, but not in 
sufficient time to allow complete 
evacuation of the test building. 

It appears that automatic smoke 
detection devices, if directly over the 
test fire, would provide an early noti- 
fication of fire and could allow reason- 
able time for evacuation of students. 
However, it is questionable if smoke 
detection devices would allow reason- 
able time for evacuation of occupants 
under all conditions. 

MODIFICATION OF STAIRWAYS 

13. Opening a hole to provide a 
vertical flue in the stairways did 
not significantly change any of 
the results. 



smoke and heat. With the stairways 
open, smoke and heat circulated 
through the building somewhat faster 
but the effectiveness of roof vents, 
curtain boards and automatic sprin- 
klers was not improved. 

CELLULOSE FIBER ACOUSTICAL TILE 

14. Cellulose fiber acoustical 
tile (classified Class C under U. S. 
Federal Specification SS-A-118b 
and commonly known as * 'slow- 
burning") resulted in very rapid 
fire spread when ignited. This 
constituted a distinct hazard in 
that it was the means by which 
fire could be readily transmitted 
throughout the building endan- 
gering all portions and persons 
therein. The rapid flame spread 
characteristic of the tile can be 
reduced with the application of a 
fire retardant paint (Underwrit- 
ers' Laboratories, Inc., listed). 

The cellulose fiber tile ignited at 
temperatures from 700 degrees to 
800 degrees Fahrenheit and the flame 
progressed with a "wave-like" action 
for a few minutes, then suddenly de- 
veloped a deep (3-foot to 5-foot) flame 
front that spread with such rapidity 
(5 to 10 feet per second) that observ- 
ers fled their posts In one demon- 
stration fire (not included in this re- 
port because it was not part of this 
series) the flame spread rapidly over 
the surface of the cellulose fiber 
acoustical tile even though the ceiling 
was broken into bays, 5 feet by 5 feet 
in size, separated by ceiling beams 
2 feet in depth. 

Remarks 



This hole (shown in Figure 3) The speed at which untenable 

was opened in the stairways in order smoke conditions were reached in 

to provide a vertical flue in an attempt these tests emphasize the need for 

to overcome the circuitous route for prompt notification of fire conditions 
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and rapid evacuation of occupants 
from school buildings. A review of the 
time available for evacuation may 
prompt school administrators to re- 
evaluate their fire drill procedures 

The results of the tests conducted 
on cellulose fiber acoustical tile indi- 
cated the fallacy of using a perform- 
ance test (e.g.j U. S. Federal Specifi- 
cation SS-A-118b) as a fire test. 
Such tests are not designed as fire 
tests to simulate performance under 
actual fire conditions. 

An automatic sprinkler installa- 
tion involving other than complete 
coverage may afford a degree of pro- 
tection when installed in areas most 
subject to fires and connected to the 
school fire alarm system. However, as 
shown in these tests, it will not prevent 
smoke spread, and when not installed 
over the fire, untenable conditions 
can exist when sprinklers are operat- 
ing. These conditions involve smoke 
and moist heat. Therefore, any such 
installation should only be on recom- 
mendation of a competent fire pro- 
tection engineer after a careful evalu- 
ation of all factors relating to the 
problem. 

Automatic fire detection systems 
must be in operative condition at all 
times when relied upon to provide an 
alarm for evacuation of occupants. 
This requires continual supervision 
and regular maintenance and servic- 
ing. However, evacuation of a build- 
ing equipped with an automatic fire 
detection system should be faster than 
in the same building protected by a 
complete automatic sprinkler system. 
The automatic sprinkler system may 
be expected to extinguish or control 
the fire which would allow more time 
for evacuating occupants. 



Future Investigations 
Recommended 

A study of these tests pointed to 
the need for further research. The 
following are some suggested areas 
where further research could produce 
some additional helpful data. 

1. More tests are needed of vents 
of larger sizes, possibly up to the total 
area of the stairway enclosure, with 
corridor curtain boards. The vents 
should be operated so that they will 
be open before untenable smoke con- 
ditions prevail in the test building. 
Any favorable results that may be ob- 
tained should be weighed against the 
economic and practical problems en- 
countered in the use of large vents. 

2. The relatively fast operation of 
the automatic smoke detection equip- 
ment in some of the tests discussed in 
this report indicates the need for 
further research on automatic detec- 
tion equipment which is actuated by 
smoke in order to obtain reliable early 
notification of fire conditions for evac- 
uation of students and other personnel. 

3. There is a great need for a 
standard method of classifying the 
sensitivity of fire and smoke detection 
equipment as it relates to response 
time for the area protected. As 
previously pointed out, when detec- 
tion equipment is spaced at the maxi- 
mum distances recommended, it should 
give an alarm in two Trvmnt.es or less 
when subjected to the standard test 
fire. There is no information available 
on response time when spaced at 
lesser distances. 

4. These tests indicated that ther- 
mal devices on door closers were slow 
to operate. Further research should 
be done on other methods of opening 
or closing doors. 
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5. Tests should be conducted in 
buildings of other types of construc- 
tion and with different arrangements 
and numbers of stairways to deter- 
mine if there would be any variation 
from the results obtained in the tests 
reported herein. 

6. The smoke conditions experi- 
enced in these tests indicated that 
smoke can be the critical factor in 
defining life safety in schools and 
therefore flame spread characteristics 
should not be the sole criterion for de- 
termining the life hazard of interior 
finish materials. A. study should be 
made on tenable levels of smoke gen- 
eration. Standards should be de- 
veloped for classifying interior finish 
materials based on these predeter- 
mined tenable levels. 

7. A minimum number of tests 
were run to simulate complete auto- 



matic sprinkler coverage because 
sprinkler performance has been tabu- 
lated for many years and has been 
shown as excellent for the protection 
of property More tests should be run 
simulating complete coverage to ob- 
tain more data on operating times in 
relation to smoke conditions with 
various sizes of test fires These tests 
should include the installation of 
sprinklers designed for fast operation. 

8. It would be desirable to test 
some interior finish materials that 
have been listed by Underwriters' 
Laboratories, Inc , as having been 
subjected to the l <tunnel test" [XFPA 
Standard, Fire Hazard Classification 
of Building Materials (No. 255)] to 
verify the classification of such ma- 
terials for life safety purposes based 
on the flame spread rating determined 
by this Standard. 
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Part IV 



Individual Test Results 

The following pages contain the 
detailed information obtained from 
each test and the conditions prevail- 
ing during each test. The tests have 
been grouped in Series (see page 6j 
corresponding to certain protection or 
conditions being studied 

Tests other than those included in 
this report were conducted, but these 
were not specifically a part of the 
series reported herein and therefore 
are not included. 

Included with the data on each 
test is a graphical presentation of its 
most significant features. Data not 
pertinent to a test have been omitted 
from the graphs. 

The comments indicated with the 
data for each test are an analysis of 
pertinent features of the test results 
All comments were correlated to make 
the final results which are contained 
in the preceding pages. 

Users of the information which 
follows should bear in mind that the 
results are for the conditions indicated 
and from a test fire in the specific 
building utilized for these tests Other 
prevailing conditions, kinds of fires, or 
types of buildings may produce dif- 
ferent results. 

Smoke Density Data 

The readings taken by the Ameri- 
can District Telegraph Company 
from the photoelectric cells were in 
microamperes and were recorded at 
}^-minute intervals. These results 
were graphed as indicated in the 
graphical presentation of individual 
tests which follow. The determination 
of the light, medium and dense smoke 
conditions was derived from a cor- 
relation of results from research 



previously conducted by the American 
District Telegraph Company and the 
data sheets of the six fire department 
observers who recorded what they 
felt were light, medium and dense 
smoke conditions during each test 

Pressure 

Each graduation on the manom- 
eter scales was the equivalent of 
1/100 inch of water pressure Manom- 
eter readings are given in inches of 
water in the data that follow. 

Simulated Conditions 

In some tests, conditions that 
would exist in an occupied school in a 
fire situation were simulated. For ex- 
ample, the opening of the exit doors 
at the west end of the first floor cor- 
ridor is a logical sequence of events 
that could occur after occupants of 
the building were notified of fire 

Similarly, the opening of class- 
room doors, at a time when occupants 
had been notified of fire conditions, 
was tned in some tests. 

Operating conditions in winter 
were simulated by a completely closed 
building; summer conditions by the 
opening of a representative number of 
doors, windows and transoms. 

Opening of Vents 

It will be noted that in some tests 
the vents were operated when the 
temperature at the thermocouple near- 
est the test fire was 150-200 degrees 
Fahrenheit. This was to simulate 
opening of the vent by a heat sensitive 
device. 

Opening the vent at temperatures 
above 165 degrees Fahrenheit was 
done to compensate for the fact that 
the building was still warm from a 
previous test. 
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Series A 
Base Criteria 

This series was conducted to establish base criteria 
with which other tests could be compared Winter 
and summer conditions were simulated by leaving the 
building closed or open. 



Test A-l 
Date: May 11, 1959 

Outdoor Temperature: 70 F Humidity: 66% Wind: 4 9 

m.p h W Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway Xo 2 

Automatic Sprinklers : None 

Vents: None 

Curtain Boards: None 

Automatic Fire Detection: None 

Other: Building completely closed 

Comments: 

All floors became untenable due to smoke conditions 4 
to 5 minutes before the maximum tenable temperatures 
were reached. 

Test fire was relatively slow in developing. 

Maximum pressure of 0.15 inches of water reached at 
third floor in 15 minutes. 
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Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
1 inches 
of Water 


Thermocouple Location 


11 


12U 


12L 


13U 


13L 


14U 14L 


1 


85 


80 


80 


85 


85 85 


75 


0.00 


2 


90 


85 


75 


85 


85 


85 


75 


0.01 


3 


105 


90 


80 


85 


85 


85 


75 


0.01 


4 


120 


100 


80 


90 


85 


85 


75 


0,01 


5 


165 


110 


85 


100 


85 


90 


85 


0.01 


6 


240 


165 


95 


120 


90 


105 


95 


0.01 


7 


555 


280 


135 


200 


105 


165 


125 


0.02 


8 


990 


515 


210 


340 


175 


285 


155 


0.03 


9 


1230 


675 


325 


425 


255 


365 


215 


0.03 


10 


1320 


750 


405 


480 


320 


415 


285 


0.04 


11 


1335 


820 


475 


520 


365 


445 


365 


0.05 


12 


1355 


920 


555 


530 


385 


465 


405 


0.06 


13 


1375 


920 


580 


565 


425 


485 


435 


0.04 


U 


1335 


900 


590 


575 


450 


490 


455 


0.05 


15 


1280 


900 


565 


575 


460 


490 


445 


0.06 


16 


1275 


875 


595 


580 


465 


505 


470 


0.05 


17 


1235 


880 


600 


580 


465 


505 


460 


0.04 


18 


875 


865 


580 


565 


465 


505 


460 


0.04 


19 


755 


615 


580 


530 


475 


480 


435 


-0.10 


20 


475 


400 


315 


445 


440 


410 


360 


-0.09 



SECOND FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


21 


22U 


22L 


23U 


23L 


24U 


24L 


25 


1 


75 


75 


75 


85 


80 


85 


85 


85 


0.00 


2 


75 


75 


75 


85 


85 


85 


85 


85 


0.01 


3 


80 


80 


75 


85 


85 


85 


85 


85 


0.01 


4 


85 


80 


75 


85 


85 


85 


85 


85 


0.01 


5 


90 


85 


75 


85 


85 


85 


85 


85 


0.02 


6 


115 


95 


75 


90 


85 


85 


85 


95 


0.04 


7 


165 


125 


75 


115 


85 


110 


90 


135 


0.07 


8 


285 


200 


85 


165 


105 


195 


115 


225 


0.06 


9 


360 


260 


105 


210 


140 


245 


140 


290 


0.08 


10 


400 


275 


125 


240 


175 


280 


165 


330 


0.08 


11 


445 


310 


150 


265 


200 


300 


200 


350 


0.09 


12 


490 


350 


175 


275 


215 


315 


210 


365 


0.09 


13 


500 


345 


185 


290 


235 


320 


230 


385 


0.09 


14 


505 


350 


200 


290 


250 


335 


240 


395 


0.10 


15 


500 


345 


210 


295 


255 


340 


250 


400 


0.10 


16 


505 


355 


215 


290 


265 


350 


255 


405 


0.10 


17 


510 


360 


225 


300 


265 


350 


255 


410 


0.09 


18 


510 


365 


225 


300 


270 


365 


260 


425 


0.09 


19 


470 


360 


240 


300 


280 


365 


275 


415 


-0.08 


20 


405 


325 


250 


290 


280 


335 


300 


345 


-0.07 
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Temperature and Pressure Readings 



THIRD FLOOR 



1 

Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


i 
















31 ! 32U 


32L 


33U 


33L 


34U 


34L 


35 




1 80 I 75 


35 


85 


85 


85 


85 


85 


0.00 


2 


80 75 85 


85 


85 


85 


85 


85 


0.01 


3 


80 ' 80 85 


85 


85 


85 


85 


85 


0*01 


4 


80 80 


85 


85 


85 


85 


85 


85 


0.00 


5 


80 ' 80 


85 


85 


85 


85 


85 


85 


0.01 


6 


80 80 


85 85 


85 


85 


85 


85 


0.03 


7 


80 


85 


85 


85 


85 


90 


85 


90 


0.06 


8 


100 


110 


95 


105 


95 


115 


95 


115 


0.08 


9 


130 


150 


115 


125 


110 


145 


115 


145 


0.10 


10 


160 


175 


140 


155 


135 


175 


140 


175 


0.11 


11 


175 


200 155 


170 


160 


195 


160 


200 


0.13 


12 


200 


225 


165 


180 


170 


205 


165 


210 


0.13 


13 


210 


240 


185 


200 


185 


220 


185 


225 


0.14 


14 


230 i 250 195 


210 


200 


230 


195 


235 


0.14 


\5 


225 


250 200 


225 


210 


235 


205 


240 


0.15 


16 


225 


250 


205 


215 


215 


240 


210 


245 


0.13 


17 


230 


255 


205 


225 


215 


245 


210 


250 


0.14 


18 


235 


260 


210 


220 


205 


255 


220 


260 


-0.05 


19 


195 


240 


205 


225 


215 


260 


215 


275 


-0.04 


20 


170 


220 


180 


210 


165 


230 


175 


245 


-0.04 



TssTA-2 37 



Test A-2 
Date: May 11, 1959 

Outdoor Temperature: 70 F. Humidity: 66% Wind: 4.9 

m.p h W Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway No 2 

Automatic Sprinklers: None 

Vents: None 

Curtain Boards: None 

Automatic Fire Detection: None 

Other: One door in each room open to corridor. All exterior 
windows on south side open at top. Exterior windows on 
north side open from top and bottom Exit doors on west 
end of first and second floor corridors and windows at west 
end of third floor corridor open 

Comments: 

Test fire developed faster than in Test A-l but maxi- 
mum temperature reached was lower. 

Smoke circulation faster than in Test A-l but untenable 
smoke conditions reached about the same time except on 
third floor which became untenable earlier than in Test A-l 

Untenable temperature conditions at 5-foot level 
reached 2 minutes earlier than in Test A-l but maximum 
temperatures reached were lower, particularly in the first 
floor corridor. 
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5 .6 r S 19 20 



EuE SMCXE 



,ST 



i 4CO* 
SCO 
203' 



FLOCP 

EAST v"E3T 
TT3RD 
I- -LOOR 

EASTUEST 



OVER TEST FIRE 




1 1 1 I 1 1 1 1 1 1 ( 

9 10 11 12 13 14 15 16 17 18 19 20 
TIME MINUTES 



234567 



020 i 



010- 



3RD FLOOR 



-010 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

TIME MINUTES 



TEXT A-2 
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Temperature and Pressure Readings 



FIRST FLOOR 



Time 
Min- 
utes 


Temperature-Degrees Fahrenheit i 


Thermocouple Location 


, Inches 


11 


12U 


12L 


13U i 13L 


i of Water 
14U , 14L 


1 


90 j 90 


85 - 90 . 90 


90 , 35 -0.01 


2 


90 I 90 


85 


90 


SO 


1 90 85 | -0.01 


3 


140 


105 


90 90 


90 


9C ! 85 -G.01 


4 


285 


150 


100 


135 120 


105 95 ! -0.01 


5 


455 


250 


135 


200 


180 


135 


125 i -0.02 


6 


600 


350 


215 


260 


230 


180 


185 ! -0.02 


7 


675 


425 


225 j 285 


255 


200 


210 i -0.02 


8 


785 


475 


220 1 325 


285 


225 


210 , -0.02 


9 


890 


510 


235 


360 


315 


245 


220 ' -0.02 


10 


925 


570 


300 


390 


350 


275 


255 ' -0.02 


11 


910 


580 


315 


410 


365 


295 


275 ' -0.02 


12 


910 


595 


305 


415 


375 


305 


285 -0.02 


13 


935 


600 


330 


425 


385 


325 


295 -0.03 


14 


935 


695 


355 


435 


395 


345 


315 i -0.03 


15 


970 


670 


360 


440 


395 


350 


330 -Oo03 


16 


350 


635 


330 


430 


390 


350 


310 -0.03 


17 


V70 


600 


345 


415 


380 


350 


325 -0.04 


18 


725 


565 


290 


400 


365 


320 


285 -0.03 


19 


315 


440 


250 


325 


315 


260 


225 -0.02 


20 
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SECOND FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


21 


22U 


22L 


23U 


231 


24U 


24L 


25 


1 


90 


85 


30 


85 


85 


85 


85 


90 


0.00 


2 


90 


85 


80 


85 


85 


85 


85 


90 


0.00 


3 


95 


90 


80 


85 


85 


85 


85 


90 


0.00 


4 


110 


100 


80 


100 


90 


100 


90 


115 


0.01 


5 


150 


135 


85 


125 


105 


140 


105 


160 


0.01 


6 


220 


200 


100 


165 


125 


170 


125 


195 


0.00 


7 


275 


230 


120 


185 


140 


185 


140 


215 


0.01 


8 


305 


255 


135 


210 


170 


200 


165 


225 


0.01 


9 


330 


275 


160 


225 


190 


210 


185 


245 


0.01 


10 


350 


295 


175 


245 


205 


235 


195 


275 


0.00 


11 


390 


355 


190 


260 


220 


245 


195 


285 


0.01 


12 


400 


340 


180 


265 


225 


255 


200 


290 


0.00 


13 


400 


355 


180 


275 


235 


270 


200 


305 


0.01 


14 


395 


350 


180 


275 


240 


280 


200 


315 


0.01 


15 


390 


345 


185 


270 


240 


275 


205 


315 


01 


16 


390 


340 


200 


285 


245 


275 


210 


310 


0.00 


17 


370 


325 


205 


265 


240 


270 


205 


305 


0.00 


18 


380 


330 


200 


270 


235 


255 


210 


285 


-0.01 


19 


335 


270 


195 


240 


215 


225 


185 


235 


-0.01 


20 
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Temperature and Pressure Readings 



THIRD FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


1 
Pressure 
Inches 
of Water 


Thermocouple location 


31 


32U 


321 


33U 


331 j 34U 


341 


35 


1 85 


35 


90 


90 


90 


90 


90 


90 


0.00 


2 85 


35 


90 


90 


90 


90 


90 


90 


0.00 


3 85 


85 


90 


90 


90 


90 


90 


90 


0.01 


4 


85 


85 


90 


90 


90 


90 


90 


90 


0.01 


5 


95 


95 


105 


100 


95 


100 


95 


105 


0.01 


6 


115 


115 


125 


120 


110 


120 


110 


125 


0.01 


7 


145 


150 


145 


135 


125 


130 


120 


135 


0.01 


8 


175 


175 


175 


160 


145 


145 


145 


155 


0.02 


, 9 


195 


200 


195 


180 


165 


155 


160 


165 


0.03 


10 


215 


215 


215 


195 


185 


170 


170 


180 


0.03 


11 


235 


235 


235 


210 


195 


185 


185 


190 


0.03 


12 


240 


250 


245 


225 


205 


195 


190 


195 


0.03 


13 


240 


255 


245 


225 


210 


200 


195 


200 


0.04 


14 


240 


255 


240 


225 


215 


205 


205 


205 


0.04 


15 


235 


250 


240 


225 


215 


205 


205 


205 


0.04 


16 


240 


255 


240 


225 


215 


205 


205 


210 


0.04 


17 


225 


250 


235 


220 


215 


205 


205 


210 


0.03 


18 


230 


250 


225 


220 


200 


195 


195 


200 


0.02 


19 


190 


225 


175 


200 


165 


175 


165 


175 


-0.01 


20 




















i 













TEST A-3 



Test A-3 
Date: May 12, 1959 

Outdoor Temperature: 78 F Humidity: 60% Wind: 5 2 

m p h W Average 

Fuel: 1,400 pounds of pallets 
Location of Test Fire: Classroom 204 
Automatic Sprinklers: None 
Vents: None 
Curtain Boards: Xone 
Automatic Fire Detection: None 

Other: Windows in test fire room open and transoms between 
that room and the corridor open Remainder of the building 
completely closed No pressure readings taken in first floor 
corridor and no temperature readings taken at thermocouple 
No 13L 

Comments: 

Only the third floor corridor became untenable due to 
smoke early in the test. The east end of the second floor 
corridor became untenable from smoke only after 10J^ 
minutes. 

Maximum tenable temperatures were reached in the 
west end of the second floor corridor and the entire third 
floor corridor in 13 minutes 



42 



OPERATION' SrHOOL BL'RN'IXG 




TENABLE TEMPERATURE - 



H - 1 



020 i 



010- 



2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
TIME MINUTES 



- 3RD FLOOR* 

2ND FLOOR 



010 



8 9 10 11 12 13 H 15 16 17 18 19 20 
TIME MINUTES 



TEST A-3 
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Temperature and Pressure Readings 



FIRST FLOOR 



Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 




Thermocouple Location 


' Inches 


11 * 


12U 


12L 


13U 13L , 14U 


of Water 

14L ' 


1 80 


75 


75 


80 , 80 


75 


2 


105 


75 


75 


80 


I 80 


75 


3 


135 


75 ] 75 


80 60 


, 75 ' 


4 


180 


75 


75 


80 80 


i 75 


5 


510 


75 


75 


85 ! 85 


75 


6 


665 


75 


75 


85 


85 


75 


7 


890 


75 


75 


85 


, 85 


75 


8 


1120 


75 


75 


85 


85 


75 ; 


9 


1155 


75 


75 


85 


1 85 


75 


10 


1350 


75 


75 85 


! 85 


75 


11 


1340 


75 


75 


85 


] 90 


75 


12 


1350 


75 


75 


85 


I 90 


75 ! 


13 


1450 


75 


75 


85 


90 


75 j 


14 












i 


15 












; 


16 












j 


17 












j 


18 














19 












j 


20 












i 



^-Classroom 204 



SECOND FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
inches 
of Water 


Thermocouple Location 


21 


22U 


22L 


23U 


23L 


24U 


24L 


25 


1 


75 


75 


75 


80 


80 


80 


80 


80 


0.00 


2 


75 


75 


75 


80 


80 


80 


80 


80 


0.00 


3 


75 


80 


75 


100 


80 


100 


80 


80 


0.00 


4 


75 


85 


75 


100 


80 


105 


80 


80 


0.00 


5 


75 


95 


75 


155 


90 


150 


85 


85 


0.00 


6 


75 


145 


75 


210 


85 


210 


85 


85 


0.00 


7 


75 


180 


75 


285 


90 


280 


90 


85 


0.00 


8 


75 


200 


80 


310 


90 


320 


90 


85 


0.00 


9 


75 


230 


80 


350 


95 


365 


100 


85 


0.01 


10 


75 


275 


85 


425 


100 


460 


105 


85 


0.01 


11 


75 


285 


85 


455 


105 


500 


110 


85 


0.01 


12 


75 


335 


90 


645 


115 


600 


125 


85 


0.01 


13 


75 


380 


95 


630 


135 


935 


150 


85 


-0.03 


14 




















15 




















16 




















17 




















18 




















19 




















20 





















OPERATION' SCHOOL 



Temperature and Pressure Readings 



THIRD FLOOR 


Tune 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Prejwre 
Inches 
of Water 


Thermocouple Location 


31 


32U 


321 


33U 


33L 


34U 


341 


35 


1 


75 


75 


80 


80 


80 


80 


80 


80 


0.00 


2 


75 


75 


80 


80 


80 


80 


80 


80 


0.00 


3 


75 


75 


80 


80 


80 


80 


80 


80 


0.00 


4 


75 


75 


80 


80 


80 


80 


80 


80 


0.00 


5 


75 


80 


85 


85 


85 


90 


85 


90 


0.00 


6 


SO 


80 


85 


90 


85 


100 


85 


100 


0.00 


7 


90 


95 


90 


100 


85 


110 


90 


120 


0.01 


8 


100 


100 


95 


105 


95 


125 


95 


130 


0.01 


9 


105 


110 


105 


115 


100 


135 


100 


135 


0.01 


i 10 


115 


125 


110 


125 


110 


160 


110 


160 


0.01 


11 


125 , 135 


120 


140 


120 


180 


120 


180 


0.02 


12 


145 ; 155 


140 


160 


130 


205 


140 


215 


0.02 


13 


160 170 


155 


180 


150 


240 


150 


215 O.OS 


U 














1 


15 


! 
















16 


i 
















17 




















18 


i 














19 
















20 
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Test A-4 

Date: May 12, 1959 

Outdoor Temperature: 74 F Humidity: 60% Wind: 5.2 

mph W Average 

Fuel: 1,400 pounds of pallets 
Location of Test Fire: Classroom 203 
Automatic Sprinklers: None 
Vents: None 
Curtain Boards: None 
Automatic Fire Detection: None 

Other: Two windows open one foot from bottom in classroom 203 
and two transoms between that room and corridor open 
Remainder of building open to simulate summer conditions 
as in Test A-2 No pressure readings taken in first floor 
corridor, and no temperature readings taken at thermo- 
couples Nos. 12U and 21. 

Comments: 

The entire third floor corridor became untenable from 
smoke in 4 to 5 minutes and also the west end of the second 
floor corridor. 

Maximum tenable temperatures were reached at all 
stations m the second and third floor corridors and sooner 
than in Test A-3 
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i:\TE\ABLE SVCKE 
FLOOR 



10 11 12 13 i4 i5 16 17 IS 19 20 



1 23 4 5 6 7 8 9 10 U 12 13 M 15 16 17 18 19 20 




TEST A-4 
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Temperature and Pressure Readings 



FIRST FLOOR 



Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Thermocouple Location , Inches 


11 # 


12U | 12L 


13U 


13L 


i or water > 
14U 14L I ' 


1 


85 




75 


85 


85 85 


75 


2 


95 




75 


85 


85 


85 


75 1 


3 


115 




75 


85 


85 


85 


75 i 


4 


185 




75 


85 


85 ; 85 


75 : 


5 


425 




75 


85 


85 


85 


75 I 


6 


755 




75 


85 


85 


85 


75 f 


7 


925 




75 


85 


85 


85 


75 


8 


900 




75 


85 


85 j 85 


75 f 


9 


915 




75 


85 


85 


85 


75 


10 


895 




75 


85 


85 


85 


75 ' 


11 


900 




75 


85 


85 


85 


75 i 


12 


915 




75 


85 


85 


85 


75 


13 


1050 




75 


85 


85 


85 


75 ; 


14 


1130 




75 


85 


85 


85 


75 ! 


15 


650 




75 


85 


85 


85 


75 


16 
















17 














1 


18 














| 


19 
















20 
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^-Classroom 203 



SECOND FLOOR 


i 

Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure ; 
Inches 
of Water 


Thermocouple Location 


21 


22U 


22L 


23U 


23L 


24U 


24L 


25 


1 




80 


75 


85 


85 


85 


85 


85 


0.00 


2 




85 


75 


90 


85 


85 


85 


85 


0.00 


3 




85 


75 


105 


85 


85 


85 


85 


0.00 


4 




105 


75 


150 


90 


110 


85 


85 


0.00 


5 




160 


75 


290 


95 


210 


90 


85 


0.00 


6 




310 


80 


565 


105 


385 


90 


85 


0.00 


7 




400 


90 


750 


120 


480 


105 


85 


0.00 


8 




515 


100 


1105 


180 


540 


120 


85 


0.00 


9 




575 


110 


1250 


205 


590 


130 


85 


-0.01 


10 




590 


125 


1160 


260 


590 


130 


85 


-0.01 


11 




720 


145 


1475 


340 


795 


135 


85 


-0.01 


12 




640 


165 


1205 


445 


665 


150 


85 


-0.01 


13 




645 


165 


1235 


450 


665 


155 


85 


-0.02 


14 




675 


165 


1500 


440 


815 


150 


85 


-0.01 


15 




600 


175 


570 


390 


490 


145 


85 


-0.01 


16 




















17 




















18 




















19 




















20 
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Temperature and Pressure Readings 



THIRD FLOOR 


Time 
Min- 
utet 


i 
Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Wafer 


Thermocouple location 


! 31 


32U 


321 | 33U 


331 | 34U 


341 


35 


1 75 75 


85 


85 


85 


85 


85 


85 


0.00 


2 80 ! 80 


85 


85 


85 


85 


85 


85 


0,00 


3 


80 80 


85 


85 


85 


85 


85 


85 


0,00 


4 


80 80 


85 


85 


85 


85 


85 


85 


0.01 


5 


85 


90 


85 


90 


90 


100 


90 


95 


0,01 


6 


130 


130 


105 


110 


110 


150 


110 


145 


0,02 


7 


175 


185 


145 


155 


140 


200 


145 


185 


0.02 


8 


220 ; 245 


195 


195 


180 


240 


190 


230 


0.03 


9 235 270 


210 


205 


195 


255 


205 


245 


0.07 


10 


255 


300 


245 


245 


225 


270 


230 


265 


0.07 


11 


290 350 


265 


260 


245 


330 


260 


300 


0,04 


12 


295 355 


290 


285 


275 


325 


280 


325 


0.04 


13 


300 355 


295 


295 


280 


340 


290 


330 


0,04 


14 


300 i 350 


290 


295 


275 


345 


270 


335 


0.00 


15 


195 315 


220 


255 


200 


280 


195 


175 


0.00 


16 




















17 




















18 




















19 


















20 
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Series B 
Natural Draft Vents 

This series of tests was conducted to determine the 
operation of fusible links on vents and the effectiveness 
of vents when no protection is provided in the building 
to reduce heat conditions. 



Test B-l 

Date: April 16, 1959 

Outdoor Temperature: 69 F. Humidity: 59% Wind: 6.3 

m p h. W Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway No. 2 

Automatic Sprinklers: None 

Vents: 21 square feet at top of stairway No. 2 

Curtain Boards: None 

Automatic Fire Detection: Coverage as shown in Figure 12 

Other: Vent opened on operation of fusible link rated at 165 
degrees Fahrenheit. Automatic smoke detection equipment 
installed in stairway No. 2 at first floor level. No smoke 
density or pressure readings taken during this test. Smoke 
data from observers only. 

Comments: 

Fusible link did not operate until 9 minutes from start 
of test fire 

Relatively fast developing test fire 

Smoke detection equipment in stairway No. 2 gave 
an alarm in 2 seconds 

All floors untenable from smoke in from 4 to 
minutes Vent opened in 9 minutes 
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2 3 4 5 6 ^ 8 9 10 11 12 13 14 15 16 17 18 19 20 
TIME -MINUTES 



TEST B-l 
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Automatic Fke Detection System 



Circuit No. 


Area Covered 


Response Time from 


Fire Start 


Minutes Seconds 


1 


1st Flooi Comdor 


2 


25 


2 


2nd Floor Corridor 


4 


15 


3 


3rd Floor Corridor 


5 


56 


4 


Room 203 


5 


38 


5 


Stairway Xo 2 


1 


30 


6 


Stairway Xo. 1 


3 
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Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


11 


12U 


12L 


13U 


13L 


14U 


14L 


1 


75 


75 


75 


75 


75 


75 


75 




2 


110 


80 


75 


75 


75 


75 


75 




3 


185 


115 


80 


75 


75 


75 


75 




4 


360 


205 


125 


100 


75 


75 


75 




5 


475 


265 


130 


160 


110 


130 


75 




o 


725 


385 


180 


200 


110 


160 


100 




7 


940 


485 


240 


280 


140 


220 


120 




8 


1210 


575 


300 


310 


190 


280 


150 




9 


1310 


870 


525 


380 


210 


310 


180 




10 


1310 


980 


850 


485 


270 


390 


210 




11 


1487 


1095 


855 


665 


400 


530 


400 




12 


1475 


1097 


880 


715 


480 


590 


460 




13 


1390 


1025 


897 


720 


525 


615 


475 




14 


1270 


950 


815 


735 


550 


635 


495 




15 


1182 


860 


745 


720 


550 


630 


490 




16 


1200 


818 


710 


665 


535 


600 


450 




17 


1198 


780 


710 


630 


505 


565 


440 




18 


1265 


780 


695 


605 


490 


545 


435 




19 


1312 


780 


730 


600 


480 


535 


435 




20 


1315 


735 


705 


605 


480 


540 


440 
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Temperature and Pressure Readings 



SECOND FLOOR 



Time 
Min- 
utes 


Temperature- Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


21 


22U 


221 


23U 


23L ; 24U 


24L 


25 


1 


75 


75 


75 


75 


75 


75 


75 


75 




2 


75 


75 


75 


75 


75 


75 


75 


75 




3 


95 


80 


75 


75 


75 


75 


75 


75 




4 


145 


100 


75 


75 


75 


75 


75 


75 




5 


180 


130 


90 


110 


75 


75 


75 


75 




6 


255 


180 


120 


130 


100 


115 


105 


75 




7 


325 


220 


145 


170 


115 


130 


120 


75 




8 


350 


245 


170 


185 


150 


160 


145 


75 




9 


455 


305 


215 


210 


180 


185 


180 


75 




10 


575 


385 


270 


255 


215 


220 


210 


75 




11 


605 


420 


295 


330 


280 


260 


270 


75 




12 


620 


445 


325 


365 


310 


315 


315 


75 




13 


615 


440 


330 


380 


335 


335 


325 


75 




14 


580 


430 


330 


390 


340 


340 


345 


75 




15 


542 


325 


325 


385 


345 


345 


350 


130 




16 


525 


320 


320 


375 


330 


335 


340 


95 




17 


510 


320 


320 


360 


325 


325 


330 


90 




IB 


495 


310 310 


355 


325 


320 


320 


90 




19 


495 


310 


310 


345 


325 


320 


315 


90 




20 


495 


310 


310 


340 


325 


320 


315 


90 





THIRD FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


31 


32U 


32L 


33U 


33L 


34U 


34L 


35 


1 


75 


75 


75 


75 


75 


75 


75 


75 




2 


75 


75 


75 


75 


75 


75 


75 


^5 




3 


75 


75 


75 


75 


75 


75 


75 


75 




4 


80 


80 


75 


75 


75 


75 


75 


75 




5 


100 


90 


75 


75 


75 


75 


75 


75 




6 


125 


110 


90 


85 


85 


100 


BO 


100 




7 


165 


150 


100 


90 


90 


110 


100 


110 




8 


185 


170 


115 


110 


110 


130 


115 


130 




9 


205 


195 


140 


130 


130 


160 


135 


160 




10 


225 


225 


160 


155 


155 


170 


145 


200 




11 


260 


255 


200 


165 


165 


240 


195 


235 




12 


280 


275 


225 


200 


200 


275 


240 


280 




13 


295 


275 


245 


225 


225 


295 


255 


300 




14 


290 


270 


260 


240 


240 


305 


270 


320 




15 


290 


260 


260 


245 


245 


310 


275 


320 




16 


270 


265 


260 


245 


245 


305 


280 


310 




17 


270 


250 


255 


245 


245 


300 


270 


305 




18 


270 


250 


250 


245 


245 


295 


270 


300 




19 


275 


245 


250 


240 


240 


295 


275 


300 




20 


275 


250 


250 


240 


240 


295 


270 


300 
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Test B-2 

Date: April 17, 1959 

Outdoor Temperature: 65 F Humidity: 65f c Wind: 6 
mph W Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway Xo 2 

Automatic Sprinklers: None 

Vents: 42 square feet at top of stairway Xo 2 

Curtain Boards: Xone 

Automatic Fire Detection: Coverage as shown m Figure 12 

Other: Vent opened on operation of fusible link rated at 165 
degrees Fahrenheit Automatic smoke detection equipment 
installed in stairway Xo. 2 at first floor level. Xo smoke 
density readings taken during this test. Smoke data from 
observers only. 

Comments: 

Fusible link operated in 7^ minutes, 2^ minutes after 
first floor corridor became untenable from smoke; l l /% 
minutes after third floor. 

Maximum tenable temperature in the first floor cor- 
ridor reached in 3-4 minutes. 

Relatively fast developing test fire. 

Automatic smoke detection equipment gave alarm in 
21 seconds 

Operation of automatic fire detection equipment was 
practically coincident with untenable smoke conditions in 
all corridors but no detection equipment was installed over 
the test fire 
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UNTENABLE SN/OKE 



1 2 3 4 5 6 7 8 9 lO 11 12 13 14 15 16 17 18 19 20 



A -VFNT(E42 SO FT) 




-010 



1234567 



9 10 11 12 13 14 15 16 17 18 19 20 
TIME MINUTES 



TEST B-2 
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Automatic Fire Detection System 



Circuit No. 


Area Covered 


Response Time from Fire Start 


Minutes Seconds 


1 


1st Floor Corridor 


4 15 


2 


2nd Floor Corridor 


5 26 


3 


3rd Floor Corridor 


6 19 


4 


Room 203 


6 44 


5 
6 


Stairway No 2 
Stairway No. 1 


Not used this test. 
5 1 



Temperature and Pressure Readings 



FIRST FLOOR 


Tim* 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


11 


12U 


12L 


13U 


13L 


uu 


UL 


1 


90 


90 


73 


85 


80 


80 


72 


0.02 


2 


130 


90 


80 


90 


80 


85 


72 


0.03 


3 


340 


175 


80 


145 


90 


115 


77 


0.06 


4 


485 


337 


130 


190 


100 


145 


122 


0.08 


5 


765 


515 


193 


300 


145 


230 


165 


0.07 


6 


1055 


665 


307 


405 


200 


330 


230 


0.09 


7 


1255 


877 


585 


535 


305 


440 


300 


-0.01 


a 


1265 


932 


770 


665 


470 


565 


440 


-0.04 


9 


1270 


900 


840 


710 


540 


620 


520 


-0.04 


10 


1220 


865 


790 


700 


555 


620 


525 


-0.04 


11 


1140 


850 


710 


685 


545 


590 


515 


-0.05 


12 


1110 


822 


630 


650 


535 


570 


485 


-0.05 


13 


1180 


795 


635 


615 


515 


555 


465 


-0.06 


14 


965 


750 


600 


585 


495 


535 


455 


-0.06 


15 


870 


720 


607 


565 


475 


520 


445 


-0 05 


16 


775 


672 


547 


535 


460 


495 


425 


-0.05 


17 


715 


625 


527 


505 


440 


470 


400 


-0.05 


18 


680 


607 


515 


490 


420 


460 


390 


-0.04 


19 


645 


580 


497 


475 


405 


440 


380 


-0.04 


20 


630 


550 


480 


465 


400 


435 


365 


-0.05 
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Temperature and Pressure Readings 



SECOND FLOOR 


! Time 
j Min- , 
utes | 


Temperature-Degrees Fahrenheit 


i 


Thermocouple Location 


, Inches 


21 ; 22U , 22L | 23U , 23L 1 24U | 24L | 


i of Water 



1 


80 78 


75 


80 30 ' 80 


80 


80 0.02 


2 


80 76 


75 


90 80 ; 80 


80 


80 i 0.05 


3 


115 


95 


80 


145 i 85 i 95 


85 


90 


0.06 


4 


202 


145 


90 


190 


95 


110 


100 


165 


0.03 


5 


297 


200 


125 


300 


155 


145 


130 


240 


0.07 


6 


587 


265 


175 


405 


180 


185 


170 


300 


0.09 


7 


465 


315 


210 


535 ! 230 


235 


230 


420 


-0.01 


8 


575 


415 


280 


665 


305 


305 


305 


480 


-0.04 


9 


595 


430 


345 


710 


350 


350 


335 


525 


-0.04 


10 


590 


435 


345 


700 


360 


355 


350 


530 


-0.04 


11 


600 


440 


350 


655 


355 


350 


355 


505 


-0.05 


12 


575 


435 


350 


650 


350 


355 


360 


485 


-0.05 


13 


545 


412 


330 


615 


345 


345 


345 


480 


-0.06 


U 


525 


405 


325 


585 i 335 


335 


340 


460 


-0.06 


15 


507 


395 


330 


565 j 335 


335 


335 


450 


-0.05 


16 


475 


380 


310 


535 


325 


325 


330 


425 


-0.05 


17 i 450 | 365 


310 


505 


310 


315 ; 320 


410 


-0.05 


18 


432 


352 


500 


490 


305 


305 315 


405 


-0.04 


19 


425 350 


295 


475 


300 


300 


305 


395 


-0.04 


20 ' 407 


340 


290 


465 295 


300 


305 


380 


-0.05 



THIRD FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


31 


32U 


32L 


33U 


33L 


34U 


34L 


35 


1 


75 


75 


80 


80 


80 


80 


80 


80 


0.01 


2 


75 


75 


80 


80 


80 


80 


80 


80 


0.02 


3 


80 


80 


80 


80 


80 


80 


80 


80 


0.03 


4 


103 


95 


85 


90 


85 


90 


85 


90 


0.04 


5 


145 


130 


105 


120 


100 


120 


100 


120 


0.04 


6 


195 


170 


135 


150 


130 


160 


130 


155 


0.07 


7 


185 


175 


155 


200 


155 


235 


190 


240 


0.09 


8 


235 


215 


190 


235 


185 


275 


230 


275 


0.11 


9 


265 


255 


230 


280 


225 


315 


275 


320 


0.00 


10 


280 


265 


250 


295 


250 


330 


290 


340 


0.00 


11 


285 


270 


260 


300 


265 


330 


300 


350 


0.00 


12 


282 


275 


260 


295 


265 


320 


295 


340 


0.01 


13 


275 


220 


255 


290 


255 


315 


290 


335 


0.00 


U 


270 


265 


255 


290 


260 


310 


290 


330 


0.00 


15 


275 


265 


255 


285 


255 


305 


285 


320 


0.00 


16 


270 


260 


250 


285 


255 


305 


280 


320 


0.00 


17 


255 


255 


250 


275 


250 


290 


270 


305 


0.00 


18 


255 


250 


245 


270 


250 


290 


270 


305 


-0.01 


19 


250 


245 


240 


265 


245 


280 


265 


295 


0.00 


20 


245 


240 


235 


260 


240 


275 


255 


290 


0.00 
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Test B-3 

Date: May 19, 1959 

Outdoor Temperature: 83 F. Humidity: 51% Wind: 4 7 

mp.h W Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway No 2 

Automatic Sprinklers: None 

Vents: 42 square feet at top of stairway No. 2 

Curtain Boards: None 

Automatic Fire Detection: None 

Other: Vent opened on operation of fusible link rated at 165 
degrees Fahrenheit Center of stairway No, 2 opened to 
provide unobstructed passage to the top 

Comments: 

Fusible link operated in 7 minutes. Untenable smoke 
conditions in first floor corridor in 3 to 4 minutes; second 
floor, 4 to 5 minutes, third floor, 3 to 4 minutes 

Maximum tenable temperatures reached in first floor 
corridor in 5-6 minutes; second floor, 6-8 minutes; third 
floor, 6-8 minutes. 

Opening in stairway decreased time to reach untenable 
smoke conditions in upper floor corridors 
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1400 
1500 

1200 
1100 
ilQOO- 

z 

LU 

I 900 



s s 00 

Q 700 



400 
300 
200 
100 



S 9 ,0 .1 i2 i3 i4 '5 ,6 i7 18 19 20 




UNTENABLE SMOKE 
1ST FLOOR 
WEST EAST 



j 2ND FLOOR 
WEST EAST 

3RD FLOOR 
FASTWEST 



OVER TEST FIRE 







0123 



5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 



VENT (42 SQ FT ) 



01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
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Temperature and Pressure Readings 



1 II\>)I 1 I.WWIS 


Time 
Min- 
ute; 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


11 


12U 


12L 


13U 


13L 


UU 141 


1 


95 


85 


85 


85 


85 


85 


85 


0.00 


2 


105 


85 j 85 


85 


85 


85 


85 


0.00 


3 


125 


95 


85 


85 


85 


85 


85 


0.01 


4 


165 


105 


85 


95 


90 


90 


85 0.02 


5 


685 


190 


90 


165 


110 


135 


90 


0.04 


6 


835 


435 


175 


300 


215 


255 


170 


0.05 1 


7 


1020 


620 


275 


360 


260 


305 


240 ! -0.06 


8 


960 


740 


550 


475 


400 


415 


365 


-0.07 


9 


975 


800 


660 


550 


500 


485 


435 


-0.08 


10 


1025 


805 


740 


590 


545 


520 


445 -0.09 


11 


1045 


830 


790 


615 


550 


540 


480 -0.08 


12 


1025 


800 


760 


625 


550 


550 


510 -0.10 


13 


1040 


780 


775 


600 


550 


530 


490 J -0.10 


14 


940 


750 


725 


575 


540 


515 


475 


-0.09 


15 


940 


675 


615 


540 


515 


485 


440 


-0.09 


16 


755 


545 


550 


485 


460 


435 


410 


-0.08 


17 


560 


475 


460 


425 


450 


385 


370 


-0.08 


18 


















19 


















20 

















SECOND FLOOR 


Tune 
Min- 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 


Thermocouple Location 


utes 


21 


22U 


22L 


23U 


23L 


24U 


24L 


25 


of Water 


1 


85 


85 


85 


85 


85 


85 


85 


85 


0.01 


2 


85 


85 


85 


85 


85 


85 


85 


85 


0.00 


3 


85 


90 


85 


85 


85 


85 


85 


85 


0.02 


4 


85 


90 


85 


85 


85 


85 


85 


85 


0.02 


5 


100 


90 


75 


105 


85 


95 


85 


105 


0*02 


6 


205 


155 


90 


165 


115 


105 


110 


205 


0.04 


7 


310 


230 


180 


190 


140 


190 


130 


250 


0.09 


8 


420 


320 


205 


255 


220 


285 


190 


335 


-0.02 


9 


445 


335 


240 


280 


255 


340 


240 


340 


-0.02 


10 


465 


365 


255 


295 


280 


370 


265 


440 


-0.03 


11 


485 


375 


270 


310 


290 


385 


280 


445 


-0.03 


12 


595 


395 


290 


325 


310 


395 


300 


465 


-0.04 


13 


485 


405 


300 


330 


315 


390 


305 


445 


-0.03 


14 


480 


390 


295 


325 


310 


385 


310 


435 


-0.03 


15 


450 


375 


290 


320 


310 


370 


305 


415 


-0.03 


16 


420 


350 


275 


300 


285 


345 


285 


385 


-0.03 


17 


375 


310 


250 


275 


260 


310 


260 


340 


-0.04 


18 




















19 




















20 
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Temperature and Pressure Readings 



THIRD FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


















31 


32U 


32L | 33U 


33L 


34U 


34L 


35 




1 


85 


85 


85 


80 


85 


85 


85 


85 


0.01 


2 


85 


85 


85 


85 


85 


85 


85 


85 


0.01 


3 


85 


85 


85 


85 


85 


85 


85 


85 


0.01 


4 


85 


85 


85 


85 


85 


85 


85 


85 


0.03 


5 


95 


90 


105 


105 


85 


95 


85 


85 


0.09 


6 


150 


145 


145 


145 


105 


130 


115 


120 


0.10 


7 


195 


200 


165 


165 


120 


145 


125 


140 


0.00 


8 


175 


225 


170 


170 


150 


180 


155 


180 


OoOO 


9 


185 


220 


175 


190 


165 


220 


185 


230 


0.01 


10 


205 


215 


190 210 


175 


250 


215 


260 


0.00 


11 


220 


225 


210 230 


195 


265 


235 


285 


0.01 


12 


225 


235 


220 240 


205 


230 


245 


245 


0.00 


13 


230 


240 


225 245 


215 


280 


255 


295 


0.01 


14 


235 


240 


230 


245 


220 


280 


255 


295 


0.00 


15 


225 


245 


225 


245 


220 


285 


250 


300 


OoOO 


16 


230 


240 


205 


240 


220 


265 


240 


280 


0.00 


17 


215 1 230 


210 


225 


210 


250 


225 


260 


0.00 


18 




















19 


















20 
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Series C 
Sprinklers Not Over Fire 

The four tests in this series involve only auto- 
matic sprinklers but no sprinkler over the test fire 
They were conducted for t\vo reasons to establish 
base criteria for comparison with other tests with 
sprinklers and other forms of protection and to de- 
termine if sprinklers in corridors and stairways will 
keep smoke and heat to tenable levels when fire 
originates in an area not protected by sprinklers 



Test C-l 

Date: April 18, 1959 

Outdoor Temperature: 61 F. Humidity: 57% Wind: 6.3 

m p h W Average 

Fuel: 1,400 pounds of solid pallets 

Location of Test Fire: Base of stairway No 2 

Automatic Sprinklers: In corridors only 

Vents : None 

Curtain Boards: None 

Automatic Fire Detection: Coverage as shown in Figure 12 

Other : Automatic smoke detection equipment installed in stair- 
way No. 2 at the first floor level. 

Comments: 

Automatic fire detection alarm received from circuit in 
stairway No. 2 before smoke conditions became untenable 
in any corridors. 

Smoke detection equipment gave alarm in 1 minute 
6 seconds. 

No sprinklers operated before the first and second floor 
corridors became untenable from smoke. Sprinklers failed 
to prevent smoke spread but did keep temperatures down to 
slightly above and below the maximum tenable level. 
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iscc 
i2co 

i ICO 
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S 9 10 * 12 
T ME MINUTES 



5 16 



13 19 20 
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2ND FLOOR WEST 
EAST WEST 



A 
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020 
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Automatic Sprinkler Operation 




O Sprinkler 

% Fused Sprinkler 

% Spr/nkJer not used 



Opening 



Comments on Sprinkler Operation : 

Sprinklers Utilized- corridors only. 

In this test the water supply to the automatic sprinklers 
was turned off before the test fire was extinguished. Because 
of this, some of the sprinklers with unknown actuation times 
fused after the water supply was turned off. 
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Automatic Fire Detection System 



Circuit No. 


Area Covered 


Response Time from Fire Start 


Minutes Seconds 


1 


1st Floor Corridor 


Not used this test 


2 


2nd Floor Corndor 


5 35 


3 


3rd Floor Corridor 


7 10 


4 


Room 203 


6 53 


5 


Stairway No. 2 


3 25 


6 


Stairway No. 1 


5 10 



Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


11 


12U 


12L 


13U 


13L 


14U 


14L 


1 


80 


80 


75 


80 


80 


80 


75 


0.00 


2 


80 


60 


75 


80 


SO 


80 


75 


0,00 


3 


90 


95 


75 


80 


80 


80 


75 


0.00 


4 


180 


195 


90 


110 


80 


90 


75 


0.01 


5 


310 


165 


115 


110 


90 


120 


95 


0.01 


6 


545 


220 


120 


110 


90 


130 


100 


0.02 


7 


965 


145 


145 


145 


115 


140 


105 


0.03 


8 


1090 


140 


140 


160 


115 


140 


110 


0.04 


9 


1160 


140 


145 


150 


115 


135 


110 


0.04 


10 


1230 


145 


145 


145 


120 


130 


115 


0.03 


11 


1250 


150 


145 


140 


125 


135 


120 


O.Oo 


12 


1260 


145 


145 


140 


130 


135 


125 


0.03 


13 


1255 


150 


150 


145 


130 


140 


125 


0.02 


U 


1200 


150 


150 


140 


130 


130 


125 


0.02 


15 


1135 


145 


150 


140 


130 


130 


125 


0.03 


16 


1080 


145 


145 


140 


130 


125 


125 


0.05 


17 


1010 


140 


145 


140 


130 


125 


125 


0.05 


18 


985 


140 


145 


140 


125 


125 


125 


0.02 


19 


920 


140 


140 


135 


125 


125 


125 


0.02 


20 


850 


150 


140 


250 


140 


175 


125 


0.03 
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Temperature and Pressure Readings 



SECOND FLOOR 


Time 
Min- 


Temperature-Degrees Fahrenheit 


I Pressure 
Inches 


Thermocouple Location 


1 utes 


21 


22U 


22L 


23U 


23L 


24U 


24L 25 


of Water 


1 


75 


75 


75 


80 


80 


80 


33 80 0.00 


2 


75 


75 


75 


80 


80 


80 


80 80 


0.01 


3 


75 


75 


75 


80 


80 


80 


so : so 


Oo03 


4 


120 


90 


75 


80 


8C 


80 


SO 80 


0.04 


5 


155 


110 


75 


100 


80 


100 


80 i 120 


0,05 


6 


205 


140 


85 


125 


90 


130 


95 125 


0.06 


7 


270 


130 


110 


140 


110 


1*0 


100 ' 125 j 0.06 


8 


285 


120 


115 


140 


110 


140 


110 120 0.06 


9 


295 


140 


125 


140 


125 


140 


120 : 120 


0.07 


10 


305 


150 


130 


140 


135 


140 120 ! 125 


0.05 


11 


330 


155 


130 


140 


140 


145 


130 ' 130 


0.07 


12 


340 


160 


135 


140 


140 1 150 i 130 : 135 0.06 


73 


345 


150 


140 


140 


140 


150 


135 i 135 


0.06 ! 


14 


345 


155 


140 


140 


140 


140 


130 ' 130 


0.06 ! 


15 


340 


150 


140 


140 ; 140 


140 


130 i 130 


0.07 ' 


16 


330 


125 


140 


135 140 


140 1 130 1 130 


C.07 ! 


17 


320 


120 


140 


130 


135 


135 i 130 i 130 


0.06 ! 


18 


310 


110 


135 


130 135 


130 


130 j 130 0.06 i 


19 


300 115 135 


130 i 135 


135 


130 125 0.07 


20 


295 


135 130 


160 140 ; 165 


135 ' 205 0.09 



THIRD FLOOR 


rone 
Min- 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 


Thermocouple Location 


utes 


31 


32U 


32L 


33U | 33L 


34U 


34L 


35 


of Water 


1 


75 


75 


80 


90 


80 


80 


80 


80 


0.00 


2 


75 


75 


80 


90 


80 


80 


80 


RO 


0.00 


3 


75 


75 


80 


90 


80 


80 


80 


80 


0.00 


4 


75 


75 


80 


90 


80 


80 


80 


SO 


0.01 


5 


90 


85 


80 


90 


80 


80 


30 


80 


0.03 


6 


115 


100 


90 


100 


85 


100 


90 


100 


0.03 


7 


145 


130 


100 


110 


90 


105 


95 


110 


0.06 


8 


160 


145 


115 


130 


105 


120 


110 


115 


O.OS 


9 


175 


160 


130 


150 


115 


130 


120 


120 


0.08 


10 


180 


170 


145 


150 


135 


135 


125 


140 


0.08 


11 


190 


175 


145 


165 


130 


150 


130 


130 


0.09 


12 


190 


185 


155 


170 


135 


155 


135 


140 


0.08 


13 


200 


175 


150 


175 


145 


160 


140 


140 


0.10 


14 


200 


145 


140 


165 


150 


150 


140 


140 


0.09 


15 


195 


140 


135 


160 


145 


150 


140 


140 


0.08 


16 


195 


140 


135 


155 


140 


145 


140 


140 


0.09 


17 


195 


130 


135 


150 


140 


140 


135 


140 


0.09 


18 


190 


130 


130 


150 


140 


140 


135 


135 


OoOS 


19 


190 


130 


130 


150 


135 


140 


130 


135 


0.08 


20 


180 


150 


135 


160 


135 


150 


130 


140 


0.10 
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Test C-2 

Date: April 18, 1959 

Outdoor Temperature: 67 F. Humidity: 60% Wind: 63 

m p h W Average 

Fuel: 1,400 pounds of pallets with newspaper stuffed vertically 
in cracks in pallets to produce more smoke. 

Location of Test Fire: Base of stairway No. 2 
Automatic Sprinklers : Corridors and stairway openings 
Vents: None 
Curtain Boards: None 
Automatic Fire Detection: None 
Other: None 

Comments: 

First sprinkler opened after first floor corridor and west 
end of second floor corridor became untenable from smoke 
Remainder of building filled with smoke before next head 
opened Smoke did not clear even though 5 heads ulti- 
mately were operating. 

Maximum tenable temperatures reached only in first 
floor corridor east, second floor corridor west and third floor 
corridor east. 
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MAX TENAB_E SVJOKE 



1 23456 



S 9 ,C II (Z .3 14 '5 16 P IS 19 20 



1ST FLOOR 
WEST EAST 



FLOOR 
WEST EAST 

3RD FLOOR 
WEST 

"EAST 



TENABLE TEMPERATURE 

ALL CORRIDORS >5 FT) 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 



10 11 12 13 14 15 16 17 18 19 20 




-010 
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Automatic Sprinkler Operation 



o 
o 

f ft* n Open/no* 


/ 

Or* -O o 


/3m 

5/"\ r\ r 


_. (j Q, _^ 

P- - 


3C/ /-/o^r S f O 

Opentng 

i 

^fy-Ctessroom 203 j 


iin ^ 

rs .^.. a 


^ _ "W 1 " W 


/j// 


dfittn w Opening 7 



vor 



Opening 



^^j? 1 *- Stairway 



h Unknown 



^/nkler 
y Sprinkler 

Sprinkler not 



I^FIoor 



Opening 



Comments on Sprinkler Operation: 

Sprinklers Utilized: corridors and stairway openings. 
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Temperature and Pressure Readings 



FIRST FLOOR 



Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 




Thermocouple Location 


Inches . 






of Water * 




11 12U 12L 


13U 


13L 14U 


! 14L 


1 


90 75 75 SO , 90 


; 75 0.00 


2 


100 


75 75 


100 SC 


90 


j 75 ' -0.01 


3 


100 


105 75 


110 


ao 


90 


! 75 ' -0.01 


4 


130 130 90 


110 


90 ; 100 


75 ' -0.02 


5 


200 


140 ! 105 


120 


90 


100 


i 95 i 0.01 


6 


290 


140 


115 


130 


100 


120 


95 : 0.01 


7 


530 


120 


130 


140 


110 


135 


115 i 0.01 


8 


350 


250 


145 


180 


140 


150 


130 j OoOl 


9 


1100 


340 


145 


16C 


130 


160 


130 i 0.02 


10 


1060 


335 


140 


150 


130 


150 


125 j C.03 


11 


1140 


325 


145 


150 


140 


140 


120 I 0.02 


12 


1140 


350 


150 


150 


140 


140 


120 0.02 


13 


1080 


375 


150 


150 


140 


140 


120 I 0.01 


14 


1030 


375 


150 


150 


140 


140 


130 i 0.03 


15 


990 


340 


150 


140 


140 


140 


130 - 0.05 


16 


910 


285 


145 


140 


150 


140 


125 ] 0.02 


17 


900 


295 


145 


140 


130 


140 


125 0.01 


18 


780 


265 


140 


155 


130 


135 


125 j -0.09 


19 


715 


265 


140 


135 


130 


135 


125 | -0,09 


20 


700 


250 


130 


130 


125 


130 


120 | -0.09 



SECOND FLOOR 


Tune 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


21 


22U 


22L 


23U 


23L 


24U 


24L 


25 


1 


75 


75 


75 


80 


80 


80 


80 


80 


-0.01 


2 


75 


75 


75 


80 


80 


80 


80 


80 


-0.01 


3 


90 


75 


75 


90 


90 


90 


90 


90 


-0.01 


4 


100 


75 


75 


90 


90 


90 


90 


100 


0.00 


5 


125 


75 


75 


90 


90 


90 


90 


100 


0.00 


6 


100 


100 


75 


100 


90 


100 


90 


115 


0.02 


7 


200 


110 


80 


120 


100 


120 


100 


120 


0*04 


8 


275 


145 


115 


130 


100 


130 


110 


140 


0.04 


9 


290 


130 


125 


130 


120 


140 


120 


140 


0.03 


10 


300 


130 


130 


140 


130 


140 


120 


130 


0.03 


11 


305 


135 


130 


140 


130 


140 


130 


130 


0.03 


12 


310 


145 


135 


140 


130 


140 


130 


130 


0.04 


13 


310 


150 


140 


140 


140 


150 


130 


130 


0.05 


14 


315 


140 


140 


140 


140 


150 


140 


140 


0.06 


15 


305 


140 


140 


140 


140 


150 


140 


140 


004 


16 


280 


140 


135 


140 


140 


150 


140 


140 


0.04 


17 


310 


135 


140 


140 


140 


150 


140 


140 


-0.07 


18 


320 


140 


135 


145 


140 


155 


140 


135 


-0.07 


19 


315 


135 


130 


150 


140 


160 


140 


130 


-0.07 


20 


300 


130 


130 


150 


140 


155 


150 


130 


-0.07 
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Temperature and Pressure Readings 



THIRD FLOOR 


Time 
Min* 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


31 


32U 


32L 


33U | 33L 


34U 


34L 


35 


1 


75 


75 


80 


80 


80 


80 


80 


80 


0.04 


2 


75 


75 


90 


90 


90 


90 


90 


90 


0.03 


3 


75 


75 


90 


90 


90 


90 


90 


90 


0.02 


4 


75 


75 


90 


90 


90 


90 


90 


90 


0.03 


5 


80 


80 


90 


90 


90 


90 


90 


90 


0.03 


6 


80 


80 


90 


90 


90 


90 


90 


90 


0.05 


7 


120 


110 


100 


100 


90 


95 


90 


100 


0.06 


8 


140 


125 


110 


110 


100 


110 


100 


110 


0.08 


9 


155 


135 


120 


120 


100 


110 


110 


130 


0.09 


10 


165 


150 


120 


130 


110 


120 


115 


120 


0.09 


11 


165 


155 


130 


140 


120 


130 


120 


130 


0.09 


| 12 


175 


160 


140 


150 


130 


140 


130 


130 


0.09 


13 


175 


150 


150 


150 


140 


140 


130 


140 


0.10 


14 


160 


135 


130 


150 


130 


140 


130 


130 


0.11 


15 


160 


125 


130 


140 


130 


140 


130 


140 


0.10 


16 


150 


125 


130 


130 


120 


140 


130 


140 


0.10 


17 


140 


120 


120 


130 


120 


130 


130 


130 


0.09 


18 


135 


125 


130 


140 


130 


140 


140 


140 


-0.01 


19 


125 


120 


130 


135 


130 


140 


135 


135 


-0.01 


20 


125 


120 


130 


130 


130 


130 


130 


135 


-0.01 
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Test C-3 

Date: April 18, 1959 

Outdoor Temperature: 65 F Humidity: 60% Wind: 6 3 

m p h W Average 

Fuel: 1,400 pounds of sohd pallets 

Location of Test Fire: Base of stairway No 2 

Automatic Sprinklers: Complete except heads shown as 
plugged on sprinkler data sheet 

Vents: None 
Curtain Boards: None 
Automatic Fire Detection: None 

Other : No smoke density readings taken during this test Smoke 
data from observers only. 

Comments: 

Test fire slow developing. 

First and second floor corridors had untenable smoke 
conditions before any sprinkler operated 

Corridor temperatures stayed low throughout the test. 
Maximum tenable temperatures reached only in first 
floor corridor in 13 minutes at the east end, 12 minutes at 
the center and 15 minutes on the west end. 
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'300' 
'2CO 
,100- 



s 

S 700 i 

I 

g 600- 



500- 



UNTENABLE SMOKE 

1ST FLOOR 
EASTC* 
WEST 



2\'D FLOOR 
EAST 

WEST 





,MAX TENABLE TEMPERATURE 

f.FMTER & EAST (5 FT) 



H 1 1 1 

17 18 19 20 




-010 



9 10 11 12 13 14 15 16 
TIME MINUTES 



8 9 10 11 12 13 14 15 16 17 
TIME MINUTES 



18 19 20 
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Automatic Sprinkler Operation 



o 
o 



Opening 



Floor 



T/me Unknown 



I 



O 



//Xfm 



^ 



Opening 



Z&tf/oor 



Opening 

TTrne Unknown 



ft Mm 



f&f/oor 



used Sprtnkler 
Sprinkler not usecf 



Opening 



203 



Opening 







Stairway 
Opening 



Comments on Sprinkler Operation: 

Sprinklers Utilized: corridors, stairway openings and 
stairways. 
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Temperature and Pressure Readings 



I 


FIRST FLOOR 




' Tim* 


Temperature-Degrees Fahrenheit 


; Pr 


Min- i 


Thermocouple Location 


; inches 



11 



12U 



12L 



1 


105 


85 


85 


90 


90 


90 


80 , 0.02 


2 


105 


35 


85 


90 


90 


90 


eo 


-0.01 


3 


115 


90 


85 


90 


90 


90 


80 


OoOO 


4 


115 


90 


85 


90 


90 


90 


85 -0.01 


5 


130 


100 


90 


IOC 


95 


90 


85 


-0.01 


6 


165 


105 


90 


105 


100 


95 


85 


0.00 


7 


270 


125 


90 


120 


110 


100 


95 


0.01 


8 


550 


160 


100 


150 


130 


115 


110 


0.02 


9 


590 


ISO 


125 


160 


150 


130 


130 


0.02 


10 


620 


165 


130 


145 


145 


135 


130 


0.02 


11 


725 


175 


135 


150 


145 


140 


130 


0.03 


12 


865 


140 


145 


155 


150 


150 


135 


0.05 


13 


915 


145 


150 


160 


150 


150 


145 


0.04 


14 


1010 


150 


155 


170 


160 


160 


145 


0.03 


15 


1055 


150 


160 


170 


160 


155 


150 


0.03 


16 


1070 


155 


160 


160 


160 


160 


150 


Op 03 


17 


1130 


150 


155 


160 


155 


155 


150 


0.01 


18 


1150 


150 


155 


160 


155 


155 


150 


-0.07 


19 


1030 


155 


155 


160 


150 


150 


150 


-OoOS 


20 


1005 


155 


165 


175 


165 


160 


150 


-0.08 



SECOND FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
inches 
of Water 


Thermocouple Location 


21 


22U 


22L 


23U 


23L 


24U 


24L 


25 


1 


90 


80 


80 


90 


85 


90 


90 


90 


-0.01 


2 


90 


80 


80 


90 


85 


90 


90 


90 


-0.01 


3 


90 


85 


80 


90 


85 


90 


90 


90 


-0.01 


4 


90 


85 


80 


90 


85 


90 


90 


90 


-0.01 


5 


95 


85 


80 


90 


85 


95 


90 


95 


-0.02 


6 


95 


85 


80 


95 


90 


95 


90 


100 


0.00 


7 


100 


95 


85 


100 


90 


100 


95 


110 


0.01 


8 


115 


105 


85 


105 


100 


105 


100 


135 


0.03 


9 


130 


115 


95 


120 


110 


120 


105 


140 


0.02 


10 


165 


125 


105 


120 


110 


120 


110 


130 


0.02 


11 


170 


130 


105 


130 


115 


130 


115 


135 


0.04 


12 


165 


135 


110 


130 


120 


130 


120 


140 


0.06 


13 


155 


135 


115 


130 


130 


135 


120 


150 


0.05 


14 


160 


140 


120 


130 


130 


140 


130 


155 


0.04 


15 


165 


145 


125 


135 


135 


140 


130 


155 


0.04 


16 


150 


140 


130 


140 


135 


140 


130 


150 


0.04 


17 


150 


140 


130 


140 


135 


145 


135 


150 


Op 03 


18 


145 


140 


135 


140 


135 


145 


130 


150 


0.04 


19 


150 


140 


135 


140 


135 


145 


140 


150 


-0.06 


20 


150 


140 


130 


140 


135 


150 


130 


165 


-0.05 
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Temperature and Pressure Readings 



THIRD FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


i 

Pressure 
Inches 
of Water 


Thermocouple Location 
















31 


32U 


32L 


33U 


33L | 34U 1 34L 


35 




1 


85 


85 


90 


90 


85 : 85 


85 


90 


0.02 


2 


85 


85 


90 


90 


85 j 85 


85 


90 


0.01 


3 


85 


85 


90 90 


85 ' 85 ! 85 


90 


0.01 


4 


85 


85 


90 


90 


85 85 ! 85 


90 j 0.01 


5 


85 


85 


90 


90 


90 90 


90 


95 


0.01 


6 


85 


85 


90 


90 


90 I 90 


90 


95 


0.02 


7 


90 


90 


90 


95 


90 : 90 


90 


95 


0.02 


8 


95 


90 


95 


100 


90 f 100 


90 


100 


0.03 


9 


105 


100 


95 


100 


95 ' 105 


95 


110 


0.05 


10 


115 


105 


100 


110 


105 ; no i 100 


120 


0.05 


11 


115 


110 


105 


115 


105 ' 115 


105 


120 


0.05 


12 


120 


115 


115 


120 


110 ' 120 


110 


125 


0.07 


13 


125 


120 


115 


115 


115 i 130 


115 


130 


0.08 


14 


130 


125 


120 ' 130 


120 1 130 


120 


140 


G.08 


15 


130 


125 


125 ; 130 


125 ! 135 


125 


145 


0.07 


16 


135 


130 


130 140 


130 ! 140 


130 


140 


0.07 


17 


135 


130 


130 135 


130 ' 140 


130 


140 


0.07 


18 


135 


130 


135 i 135 


130 , 140 


130 


140 


0.07 


19 


130 130 


135 


135 130 ! 140 


130 


140 


-0.02 


20 


125 


130 j 130 


135) 130 140 


130 


140 


-0.03 



76 OPERATION SCHOOL BURNING 



Test C-4 
Date: April 18, 1959 

Outdoor Temperature: 64 F. Humidity: 60% Wind: 63 

m p h. W Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Classroom No. 103 

Automatic Sprinklers: Complete as shown in Figure 11 

Vents: None 

Curtain Boards: None 

Automatic Fire Detection: None 

Other: Two windows in classroom No. 103 open 6 inches from 
bottom and two transoms in that room open to corridor 
No smoke density readings taken during this test. Smoke 
data from observers only 

Comments: 

Test fire very slow developing 

The first sprinkler operated in 9 minutes; the second 
head in 11 minutes 

Untenable smoke conditions existed in all corridors at 
about the same time or soon after the operation of sprinklers 

Maximum tenable temperature never reached at the 
5 foot level in corndors. 
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UNTENABLE SMOKE 



'ST FLOOR 
EAST & 
WEST 

2ND FLOOR 
EAST & 



3RD FLOOR 
EAST & 
\VEST 




X-MAX TENABLE TEMPERATURE 



1ST FLOOR CORRIDOR CENTER & EAST (5 FT > 



H- 



-*- 



-t- 



-f- 



H- 



9 10 11 12 
TIME MINUTES 



13 14 15 16 17 18 19 20 








\ m 


V ^ T > 

^^-3RD FLOOR- 7 


PRESSURE 
o 

o c 


- 1ST FLOOR 



1 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 

TIME MINUTES 



**Q 

/8 
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Automatic Sprinkler Operation 




Floor 



Opening* 




Opening 



Opening 




Opening 



o 
6 




ft Mm 

D 3pr inkier 

} Fused Sprinkler 

I Sprinkler not used 



Opening 



Comments on Sprinkler Operation: 

Sprinklers Utilized: complete system 

All of the heads that operated were outside of Room 103 
where the test fire was located. 
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Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
1 of Water 


Thermocouple Location 


11 # 


12U 


12L 


13U 


13L 


14U 


UL 


1 


95 


90 


90 95 


90 90 


85 0.00 


2 


95 


90 


90 


95 


90 


90 


85 


0.00 


3 


100 


90 


90 


100 


90 


95 


85 


0.00 


4 


130 


90 


90 


100 


95 


95 85 ! 0.00 


5 


150 


90 


90 


100 


95 


100 


85 ; o.oo 


6 


170 


95 


95 


105 


95 


100 


90 ' 0.00 


7 


290 


100 


95 


105 


100 


100 


90 0.00 


8 


330 


110 


95 


105 


100 


100 


90 0.00 


9 


600 


125 


100 


105 


100 


100 


90 


0.00 


10 


620 


140 


105 


105 


100 


100 


90 ! 0.00 


11 


640 


125 


100 


105 


100 


100 


95 1 0.00 


12 


610 


110 


100 


105 


100 


100 


90 


0.00 


13 


660 


100 


100 


105 


100 


100 


90 


0.00 


14 


750 


100 


100 


105 


100 


100 


90 


0.00 


15 


690 


100 


100 


105 


100 


100 


90 o.OO 


16 


710 


100 


100 


105 


100 


100 


90 0.00 


17 


720 


100 


100 


105 


100 


100 


90 


0.00 


18 


830 


100 


100 


105 


100 


100 


90 0.00 


19 


750 


100 


100 


105 


100 


100 


90 0.00 


20 


750 


100 


100 


105 


100 


100 90 o.OO 



-^-Classroom 103 


SECOND FLOOR 


rj__ 


Temperature-Degrees Fahrenheit 


Pr*mtv* 


time 
Min- 


Thermocouple Location 


pressure 
Inches 


utes 


21 


22U 


22L 


23U 


23L 


24U 


24L 


25 


of Water 


1 


90 


85 


85 


95 


95 


95 


90 


90 


0.00 


2 


90 


85 


85 


95 


95 


95 


90 


90 


0.00 


3 


90 


85 


85 


95 


95 


95 


90 


90 


0.01 


4 


90 


85 


85 


95 


95 


95 


95 


95 


0.01 


5 


90 


85 


85 


95 


95 


95 


95 


95 


0.01 


6 


95 


90 


85 


100 


100 


100 


100 


100 


0.02 


7 


95 


90 


85 


100 


100 


100 


100 


100 


0.02 


8 


100 


90 


85 


100 


100 


100 


100 


100 


0.02 


9 


100 


90 


85 


100 


100 


100 


100 


100 


0.02 


10 


105 


95 


85 


100 


100 


100 


100 


100 


0.04 


11 


105 


100 


90 


100 


100 


100 


100 


100 


0.04 


12 


105 


100 


90 


100 


100 


100 


100 


100 


0.04 


13 


100 


95 


90 


100 


100 


100 


100 


100 


0.04 


U 


100 


95 


90 


100 


100 


100 


100 


100 


0.04 


15 


100 


95 


90 


100 


100 


100 


100 


100 


0.04 


16 


100 


95 


90 


100 


100 


100 


100 


100 


0.06 


17 


100 


95 


90 


100 


100 


100 


100 


100 


0.06 


18 


100 


95 


90 


100 


100 


100 


100 


100 


0.04 


19 


100 


95 


90 


100 


100 


100 


100 


100 


0.04 


20 


100 


95 


90 


100 


100 


100 


100 


100 


0.04 
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Temperature and Pressure Readings 



THIRD FLOOR 


Tim* 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 




















31 


32U 


32L 


33U 


33L 


34U 


34L 


35 




i : 35 


65 


95 


90 


95 


90 


90 


95 


0*00 


2 


35 


35 


95 


90 


95 


90 


95 


95 


0.00 


3 


55 


85 


95 


90 


95 


95 


95 


95 


0.02 


4 


35 


85 


95 


90 


95 


95 


95 


95 


0.05 


5 


85 


85 


95 


90 


95 


95 


95 


95 


0.06 


6 


90 


90 


100 


90 


100 


95 


95 


95 


0.06 


7 


90 


90 


100 


100 


100 


100 


100 


100 


0.06 


8 


90 


90 


100 


100 


100 


100 


100 


100 


0.06 


9 


90 


90 


100 


100 


100 


100 


100 


100 


0.06 


10 


90 


90 


100 


100 


100 


100 


100 


100 


0.05 


11 


90 


90 


100 


100 


100 


100 


100 


100 


0.03 


12 


90 


90 


100 


100 


100 


100 


100 


100 


0.03 


13 


90 


90 


100 


100 


100 


100 


100 


100 


0.03 


14 


90 


SO 


100 


100 


100 


100 


100 


100 


0*04 


15 


90 


90 


100 


100 


100 


100 


100 


100 


0.04 


16 


90 


90 


100 


100 


100 


100 


100 


100 


0.04 


17 


90 


90 


100 


100 


100 


100 


100 


100 


0*03 


18 


90 


90 


100 


100 ; 100 


100 


100 


100 


0.03 


19 


90 


90 


100 


ICO 


100 


100 


100 


100 


0.03 


20 


90 


90 


100 


100 


100 


100 


100 


100 


0.03 
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Series D 
Vents and Sprinklers 

This series of tests attempted to determine the 
effectiveness of vents with automatic sprinklers to 
control smoke and heat conditions in corridors. No 
sprinkler was located directly above the fire 

Test D-l 

Date: April 26, 1959 

Outdoor Temperature: 68 F. Humidity: 68% Wind: 8.3 

m.p h. W Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway Xo 2 

Automatic Sprinklers : Corridors and in stairways 

Vents : 42 square feet at top of stairway Xo. 2 

Curtain Boards : Xone 

Automatic Fire Detection: Coverage as shown in Figure 12 

Other: Vent opened 2 minutes after first sprinkler operated. 
Exit doors at west end of first floor corridor opened at the 
same time as vent. 

Comments: 

First and second floor corridors untenable from smoke 
before first sprinkler opened (7 minutes) 

All corridors untenable from smoke before vent opened 
(9 minutes) 

First and third floor corridors remained untenable 
from smoke in spite of operating sprinklers and an open 
vent. 

Maximum tenable temperatures at the 5 foot level 
reached only at east end of first floor corridor in 11 minutes 
and at center of second floor corridor in 17 minutes. 

Vent failed to clear corridors of smoke. 

Automatic fire detection equipment in first floor cor- 
ridor operated 1 to 2 minutes before smoke conditions 
became untenable in that corridor. 
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CLEAR 



LIGHT 




DENSE 



v \ \ \\\ 



TENABL 



1400 
1300 
12CO 
1100- 

iiooo 

z 

u 

I 900 

| soo 

700 

I 
g 600 

I 500 

a 

400 




9 10 il i2 13 i4 15 16 17 IS 19 20 
TIME MINUTES 



UNTENABLE SMOKE 

1ST FLOOR 
WEST EAST 

2ND FLOOR 

WEST EAST 

[3RD FLOOR 
EAST WEST 



OVER 





1ST FLOOR CORRIDOR EAST (5 FT ) 



020 i 



010 



9 10 11 12 13 14 15 16 17 18 19 20 
TIME MINUTES 





* VENTIE42 SQ FT) 
"\ 3RD FLOOR 


1 < 1 1 1 1 1 1 


^ V2ND FLOOR 


" 1ST FLOOR 

4 1 1 1 1 1 1 1 1 1 k 



8 9 10 11 12 13 
TIME MINUTES 



14 15 16 17 18 19 20 
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Automatic Sprinkler Operation 







Opening 




Floor 



Ctessroom 203 



Stairway 
Opening 



Ztsff/oor 



" Opening 



fftn IZMin. 

Sprinkler 

9 fused Sprinkler 

Sprinkler noi used 



Opening 



a, 
U 



Stairway -~* 
Opening 



Comments on Sprinkler Operation: 

Sprinklers Utilized, corridors and stairways 
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Automatic Fire Detection System 



Circuit No. 


Area Covered 


Response Time 


from Fire Start 


Minutes 


Seconds 


1 


1st Floor Conidor 


2 


58 


2 


2nd Floor Corridor 


6 


50 


3 


3rd Floor Corridor 


8 


48 


4 


Room 203 


9 


40 


5 


Stairway No. 2 


4 


32 


6 


Stairway No. 1 


5 


2 



Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 
ute* 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


11 


12U 


12L 


13U 


13L 


uu 


14L 


1 


85 


85 


75 


85 


85 


85 


75 


0.01 


2 


85 


85 


75 


85 


85 


85 


75 


0.01 


3 


90 


85 


75 


85 


90 


85 


75 


0.01 


4 


100 


90 


80 


90 


90 


90 


80 


0.02 


5 


110 


105 


80 


90 


90 


90 


80 


0.02 


6 


120 


125 


85 


100 


90 


95 


80 


0.02 


7 


140 


170 


85 


125 


100 


105 


85 


0.02 


8 


160 


145 


100 


130 


110 


120 


95 


-0.01 


9 


175 


155 


120 


140 


125 


130 


115 


-0.03 


10 


200 


185 


130 


155 


125 


135 


125 


-0.01 


11 


680 


145 


150 


165 


US' 


170 


135 


-0.01 


12 


825 


205 


135 


170 


110 


165 


130 


-0.01 


13 


885 


225 


130 


170 


115 


160 


115 


-0.01 


14 


920 


280 


130 


180 


110 


165 


120 


-0.01 


15 


915 


300 


125 


185 


130 


170 


115 


-0.01 


16 


890 


275 


120 


145 


130 


165 


120 


-0.02 


17 


875 


270 


120 


160 


125 


160 


115 


-0.02 


18 


840 


275 


120 


150 


130 


155 


115 


-0.02 


19 


795 


270 


115 


150 


120 


150 


115 


-0.02 


20 


740 


265 


120 


150 


120 


150 


105 


-0.02 
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Temperature and Pressure Readings 



SECOND FLOOR 



Time 
Min- 


Temperature-Degrees Fahrenheit 


- Pressure 
Inches 


Thermocouple Location 


utes 


21 


22U 1 22L 


23U 23L 


24U 


24L 


25 <* wa *r 


1 


85 


80 


80 


85 85 


85 


85 85 1 0.00 


2 


85 


80 


80 


85 85 


85 


85 


85 0.00 


3 


85 


80 


80 


85 85 


85 


85 


85 


0.00 


4 


85 


85 


80 


90 


90 


90 


90 


90 


OoOl 


5 


90 


85 


80 


90 


90 


90 


90 


90 


0.01 


6 


95 


90 


80 


90 


90 


90 


90 


95 


0.02 


7 


110 


90 


80 


90 


90 


95 


90 


105 


0.02 


B 


140 


100 


85 


100 


95 


100 


95 


115 


0.03 


9 


120 


100 


35 


105 


95 


105 


95 


125 


0.00 


10 


135 


110 


95 


110 


105 


110 


100 


135 


0.00 


11 


165 


125 


110 


125 


125 


125 


120 155 


0.00 


12 


190 


150 


120 


145 


145 


150 


135 


145 


0.00 


13 


160 


145 


120 


135 


130 


140 


125 


135 


0.00 


H 


165 


140 


120 


135 


135 


145 


130 


145 


0.00 


15 


170 


135 


125 


140 


135 


145 


135 


150 


0.00 


16 


170 


135 


125 


145 


140 


150 


135 


140 


0.00 


17 


175 


135 


125 


160 


150 


160 


140 


140 


0.00 


18 


175 


135 


125 


150 


140 


150 


135 


135 


0.00 


19 


170 


135 


125 


150 


140 


150 


135 


135 


0.00 


20 


170 


135 


125 


150 135 


150 135 


135 


0.00 



THIRD FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


31 


32U 


32L 


33U 


33L 


34U 


34L 


35 


1 


80 


80 


85 


85 


85 


85 


85 


85 


0.00 


2 


80 


80 


85 


85 


85 


85 


85 


85 


0.00 


3 


80 


80 


85 


85 


85 


85 


85 


85 


0.00 


4 


80 


80 


90 


90 


90 


90 


90 


90 


0.00 


5 


80 


80 


90 


90 


90 


90 


90 


90 


0.01 


6 


80 


80 


90 


90 


90 


90 


90 


90 


0.01 


7 


85 


85 


90 


90 


90 


90 


90 


90 


0.02 


8 


90 


85 


90 


90 


90 


90 


90 


90 


0.02 


9 


95 


90 


90 


90 


90 


95 


90 


100 


0.02 


10 


95 


95 


95 


100 


95 


110 


100 


110 


0.03 


11 


105 


100 


105 


110 


105 


120 


115 


120 


0.00 


12 


115 


110 


115 


120 


115 


120 


120 


125 


0.01 


13 


115 


110 


115 


120 


115 


120 


120 


120 


0.01 


14 


115 


115 


120 


120 


120 


125 


125 


130 


0.01 


15 


120 


115 


125 


125 


125 


130 


125 


135 


0.01 


16 


120 


120 


125 


125 


125 


130 


130 


135 


0.01 


17 


120 


120 


135 


125 


125 


130 


125 


135 


0.01 


18 


120 


120 


125 


125 


125 


130 


125 


135 


0.01 


19 


125 


120 


125 


125 


125 


130 


125 


130 


0.01 


20 


125 


120 


125 


125 


125 


130 


125 


130 


0.01 
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Test D-2 

Date: April 26, 1959 

Outdoor Temperature: 69 F Humidity: 68% Wind: 8 3 

m p h. W Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway No 2 

Automatic Sprinklers: Corridors only 

Vents : 42 square feet at top of stairway No. 2 

Curtain Boards: None 

Automatic Fire Detection: Coverage as shown in Figure 12 

Other: Vent opened 5 minutes after first sprinkler operated, 
Exit doors at west end of first floor corridor opened at the 
same time as vent. 

Comments: 

First and second floor corridors untenable from smoke 
before first sprinkler operated Third floor corridor un- 
tenable from smoke about the same time first sprinkler 
operated. 

Untenable smoke conditions did not clear even though 
8 sprinklers were operating 

Vent opened in 10 minutes and failed to clear smoke 
from corridors. 

Maximum tenable temperatures reached at 5 foot level 
at east end of first floor corridor in 10 minutes; at the west 
end in 8 to 9 minutes. On the second floor corridor maximum 
tenable temperatures were reached at the center in 13 
minutes; at the west end in 15 minutes 

Operation of the automatic fire detection equipment 
(Circuit No. 1) occurred at about the same time as unten- 
able smoke conditions in the first floor corridor 



TEST D-2 



87 



W 




MAX TENABLE SMOKE- 



S 9 iG Ii ,2 '3 
TIME MINUTES 



IS 19 20 



UNTENABLE SMOKE 
1ST FLOOR 
WEST EAST 



10 11 12 13 14 15 16 17 18 19 20 
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Automatic Sprinkler Operation 



_0 Opening 



& 



l6~M>n 



Floor 



Opening 



- 



2f 



203 



Opening 



Time Unknown 8%M/n fSKn ~n/ci 

Z'Ja r/oor 



II 



Opening 



- Opening 

10 Mm Time Unknown 



Sprinkler 
9 Fuse 



9 fused Sprinkler 
Sprinkler noi used 



Opening 



Comments on Sprinkler Operation: 

Sprinklers Utilized: corridors only. 
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Automatic Fire Detection System 



Circuit No. 


Area Covered 


Response Time from 


Fire Start 


Minutes Seconds 


1 


1st Floor Corridor 


3 


25 


2 


2nd Floor Corridor 


5 


35 


3 


3rd Floor Corridor 


7 


17 


4 


Room 203 


7 


26 


5 
6 


Stairway No. 2 
Stairway No. 1 


3 

4 


50 
52 



Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


11 


12U 


12L 


13U 


13L 


14U 


14L 


1 


100 


90 


80 


90 


90 


95 


85 


0.01 


2 


100 


95 


80 


90 


90 


95 


85 


0.02 


3 


115 


110 


85 


100 


95 


100 


90 


Op 03 


4 


135 


130 


85 


110 


95 


105 


95 


0.03 


5 


155 


205 


95 


130 


105 


120 


100 


0.03 


6 


200 


225 


120 


135 


110 


135 


115 


0.04 


7 


250 


255 


135 


145 


125 


140 


125 


0.07 


8 


320 


335 


140 


160 


135 


145 


140 


0.03 


9 


740 


340 


145 


165 


145 


160 


155 


0.03 


10 


920 


350 


150 


155 


140 


160 


145 


0.02 


11 


1025 


375 


150 


160 


135 


160 


140 


-0.03 


12 


1035 


330 


150 


145 


120 


160 


135 


-0.03 


13 


1050 


330 


135 


140 


115 


155 


125 


-0.05 


14 


1060 


315 


140 


150 


115 


155 


120 


-0.03 


15 


1055 


325 


135 


150 


110 


155 


120 


-0.03 


16 


1055 


355 


145 


165 


130 


160 


130 


-0.03 


17 


1115 


345 


135 


145 


135 


160 


115 


-0.04 


18 


1015 


295 


125 


130 


125 


145 


105 


-0.05 


19 


860 


290 


120 


140 


125 


145 


105 


-0.03 


20 


725 


270 


115 


135 


120 


140 


100 


-0.03 
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Temperature and Pressure Readings 



SECOND FLOOR 


Time 
Min- 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 


Thermocouple Location 


utes 


21 


22U 


22L 


23U 


23L 1 24U 


24L 


25 


of Water 


1 


90 


85 


80 


90 


90 


90 


90 


95 


0.01 


2 


85 


85 


80 


90 


90 


90 


90 


95 


0.02 


3 


95 


85 


80 


90 


90 


90 


90 


100 


0.02 


4 


105 


90 


80 


95 


90 


95 


90 


105 


0.02 


5 


125 


95 


80 


100 


95 


100 


95 


125 


0.04 


6 


170 


115 


85 


115 


100 


120 


100 


125 


0.05 


7 


215 


125 


95 


140 


125 


140 


110 


135 


0.05 


8 


255 


120 


110 


145 


115 


150 


110 


140 


0.04 


9 


240 


125 


120 


140 


120 


145 


120 


155 


0.05 


10 


315 


130 


130 


140 


125 


150 


125 


145 


0.07 


11 


325 


135 


135 


150 


140 


160 


135 


145 


0.07 


12 


345 


135 


140 


175 


145 


175 


140 


145 


-0.01 


13 


325 


135 


140 


175 


150 


180 


145 


145 


-0.01 


14 


325 


130 


135 


185 


150 


185 


145 


145 


-0.02 


15 


335 


130 


135 


165 


130 


180 


150 


150 


-0.01 


16 


380 


125 


135 


155 


135 


170 


150 


150 


-0.02 


17 


360 


135 


140 


160 


130 


170 


150 


145 


-0.01 


18 


300 


130 


135 


155 


130 


175 


150 


135 


-0.01 


19 


345 


125 


130 


140 


125 


165 


145 


135 


-0.01 


20 


305 


115 


125 


125 


120 


155 


140 


130 


-0.01 



THIRD FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


31 


32U 


32L 


33U 


33L 


34U 


34L 


35 


1 


85 


85 


90 


90 


90 


90 


90 


90 


0.00 


2 


85 


85 


90 


90 


90 


90 


90 


95 


C 02 


3 


85 


85 


90 


90 


90 


90 


90 


95 


0.03 


4 


85 


85 


90 


90 


90 


90 


90 


100 


0.01 


5 


90 


90 


90 


90 


90 


95 


90 


105 


0.03 


6 


100 


100 


95 


100 


95 


100 


95 


115 


0.04 


7 


115 


115 


105 


110 


100 


110 


105 


120 


0.05 


8 


130 


125 


105 


120 


105 


110 


110 


125 


05 


9 


145 


140 


115 


130 


110 


120 


115 


130 


0.06 


10 


160 


160 


130 


145 


120 


135 


125 


140 


0.06 


11 


160 


170 


140 


155 


130 


140 


130 


145 


-0.02 


12 


155 


175 


140 


160 


135 


145 


135 


150 


0.00 


13 


170 


185 


145 


160 


140 


145 


140 


150 


0.00 


14 


170 


185 


145 


160 


145 


150 


145 


145 


0.00 


15 


170 


180 


145 


155 


145 


145 


145 


145 


0.01 


16 


170 


180 


145 


160 


145 


145 


140 


145 


-0.01 


17 


165 


155 


140 


155 


140 


145 


140 


150 


0.00 


18 


160 


140 


135 


145 


135 


145 


140 


140 


0.01 


19 


155 


135 


135 


140 


135 


140 


140 


135 


0.00 


20 


145 


130 


130 


135 


130 


135 


130 


135 


-0.01 
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Test D-3 

Date: April 26, 1959 

Outdoor Temperature: 71 F Humidity: 65^ Wind: 8 3 

mph W Average 

Fuel: 2,000 pounds of pallets 

Location of Test Fire: Classroom Xo 103 

Automatic Sprinklers: Corridors only 

Vents: 42 square feet at top of stairway No. 2, 42 square feet at 
top of stairway Xo 1 

Curtain Boards: Xone 

Automatic Fire Detection: Coverage as shown in Figure 12 

Other: Vents opened when first sprinkler operated Two ex- 
terior windows in classroom Xo 103 open 1 foot from the 
bottom and two transoms between that room and the 
corridor open 

Comments: 

Vents did not clear smoke from corridors. 

Sprinklers kept temperatures down in the corridors. 
Maximum tenable temperature not reached at any thermo- 
couple at the 5 foot level in the corridors except the center 
of the first floor 

All corndors untenable from smoke 9 minutes after 
start of test fire 

First sprinkler head opened in 7% minutes 



92 



OPER VTIOX SCHOOL BURNING 
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Automatic Sprinkler Operation 



Opening 



1 



H * 




Ctessroom ZO3 



Opening 






i 



+ 



<?/#/?. 
3 



O Sprinkler 

% fused Sprinkler 

Sprinkler not used 



Stairwy 
Opening 



Comments on Sprinkler Operation: 

Sprinklers Utilized: corridors only. 



94 



OPERATION SCHOOL BURXIN'G 



Automatic Fire Detection System 



Circuit No. 



Response Time from Fire Start 



Area Covered 



Minutes 



Seconds 



1 


1st Floor Corridor 


4 


18 


2 


2nd Floor Corridor 


9 


50 


3 


3rd Floor Corridor 


Xo response. 




4 


Room 203 


Xo response. 




5 


Stairway Xo 2 


7 


22 


6 


Stairway Xo. 1 


7 


40 



Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


11# 


12U 


12L 


13U 


13L 


14U 


14L 


1 


90 


90 


85 


90 


90 


90 


80 


-0.05 


2 


100 


90 


85 


90 


90 


95 


80 


-0.05 


3 


115 


90 


85 


90 


90 


95 


80 


-0.05 


4 


150 


90 


85 


95 


90 


95 


85 


-0.05 


5 


210 


95 


85 


105 


90 


95 


85 


-0.05 


6 


350 


100 


85 


125 


90 


105 


85 


-0.05 


7 


630 


120 


85 


165 


95 


125 


80 


-0.05 


8 


1025 


150 


90 


]45 


115 


140 


90 


-0.05 


9 


1225 


130 


90 


145 


120 


140 


105 


-0.05 


10 


1340 


125 


95 


145 


130 


145 


115 


-0.05 


11 


1480 


135 


90 


155 


135 


145 


120 


-0.04 


12 


1415 


135 


90 


150 


135 


155 


120 


-0.03 


13 


1400 


140 


90 


150 


130 


150 


120 


-0.03 


14 


1465 


145 


95 


120 


140 


165 


120 


-0.03 


15 


160 


140 


90 


145 


150 


160 


135 


-0.03 


16 


















17 


















18 


















19 


















20 
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Temperature and Pressure Readings 



SECOND FLOOR 






Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 




Pressure : 
Inches 
of Water I 


Thermocouple Location 




21 


22U 


22L 


23U 


23L 


24U 


24L 


25 


1 


95 


90 


85 


90 


90 


90 


90 


90 


o.oo ! 


2 


95 


90 


85 


90 


90 


90 


90 


90 


, 0.02 


3 


95 


85 


85 


90 


90 


90 


90 


j 90 


0.03 


4 


95 


90 


85 


90 


90 


95 


90 


: 90 


0.04 


5 


95 


90 


85 


90 


90 


95 


90 


95 


0.09 


6 


95 


90 


85 


90 


90 


95 


95 


100 


0.03 


7 


105 


90 


85 


90 


90 


95 


95 


115 


0.02 


8 


120 


95 


85 


95 


90 


100 


95 


115 


0.02 


9 


110 


100 


90 


95 


95 


105 


100 


120 


0.02 


10 


110 


100 


95 


105 


105 


115 


105 


135 


-0.02 


11 


125 


110 


100 


115 


110 


120 


110 


130 


-0.02 


12 


130 


125 


110 


120 


115 


125 


115 


135 


-0.02 


13 


135 


125 


110 


120 


120 


125 


120 


140 


-0.02 


14 


135 


125 


115 


125 


125 


135 


130 


145 


-0.02 


15 


130 


125 


120 


125 


125 


135 


130 


140 


-0.02 


16 


















I 






















17 




















18 




















19 




















20 





















THIRD FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


31 


32U 


32L 


33U 


33L 


34U 


34L 


35 


1 


85 


85 


90 


90 


90 


90 


90 


90 


0.01 


2 


85 


85 


90 


90 


90 


90 


90 


90 


0.02 


3 


85 


85 


90 


90 


90 


90 


90 


90 


0.03 


4 


85 


85 


90 


90 


90 


90 


90 


90 


0.03 


5 


85 


85 


90 


90 


90 


90 


90 


90 


0.02 


6 


85 


85 


90 


90 


90 


90 


90 


90 


0.01 


7 


90 


85 


90 


95 


90 


90 


90 


95 


0.01 


8 


90 


85 


90 


90 


90 


90 


90 


100 


0.03 


9 


90 


90 


90 


90 


90 


100 


90 


105 


-0.01 


10 


95 


90 


95 


100 


95 


100 


100 


120 


-0.02 


11 


95 


95 


100 


105 


95 


105 


105 


120 


-0*03 


12 


105 


100 


110 


120 


100 


115 


110 


120 


-0.03 


13 


110 


110 


110 


110 


105 


115 


110 


120 


-0.02 


14 


110 


105 


110 


115 


105 


120 


115 


130 


-0.03 


15 


115 


115 


115 


115 


105 


125 


115 


130 


-0.03 


16 




















17 




















18 




















19 




















20 





















OPERATION SCHOOL BURNING 



Test D-4 

Date: April 26, 1959 

Outdoor Temperature: 69 F Humidity: 65% Wind: 8.3 

m p h. W Average 

Fuel: 1,400 pounds of pallets. Solid pallets on top of stack and 
at the sides. 

Location of Test Fire: Classroom Xo 203 
Automatic Sprinklers: Corridors and classroom Xo, 203 

Vents: 42 square feet at top of stairway Xo. 2; 42 square feet at 
top of stairway Xo. 1 

Curtain Boards: None 

Automatic Fire Detection : Coverage as shown in Figure 12 

Other: Vents opened at operation of first sprinkler Two ex- 
terior windows in classroom Xo 203 open one foot from the 
bottom and four transoms between that room and the 
corridor open. 

Comments: 

Five sprinklers operated in classroom Xo. 203 but solid 
pallets around and on top of test fire shielded it so that 
sprinklers could not extinguish the fire, only hold it m 
check. First sprinkler opened in 2}^ minutes 

Second and third floor corridors became untenable from 
smoke after sprinklers in classroom Xo 203 operated and 
stayed untenable during the entire test. 
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V^MAX TENABLE TEMPERATURE 


100- 










X -2ND FLOOR CORRIDOR CENTER (5 FT > 
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OPERATION" SCHOOL BURNING 



Automatic Sprinkler Operation 



Opening 



Floor 



Opening 



\ 



1 1 




Z03 

.... v ,,,,H 

57//7 unknown 



Opening 



Opening 



- Opening 



f&f/oor 



^ ^ 

% Fused 5prtnk/er 

t Sprinkler noi used 



Opening 



1 



Comments on Sprinkler Operation: 

Sprinklers Utilized corridors and Room 203. 
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Automatic Fire Detection System 



Response Time from Fire Start 


Circuit No. 


Area Covered 


Minutes Seconds 


1 


1st Floor Corridor 


No response 




2 


2nd Floor Corridor 


2 


40 


3 


3rd Floor Corridor 


Xo response 




4 


Room 203 


2 





5 


Stairway No. 2 


Xo response. 




6 


Stairway No 1 


3 


2 



Temperature and Pressure Readings 



FIRST FLOOR 



Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


11 * 


12U 


12L 


13U 


13L 


14U 


UL 


1 


90 


85 


85 


90 


90 


90 


85 


0.02 


2 


115 


85 


85 


90 


90 


95 


85 


0.03 


3 


170 


85 


85 


90 


90 


95 


85 


0.02 


4 


170 


85 


85 


90 


90 


95 


85 


-0.02 


5 


170 


85 


85 


90 


90 


95 


05 


-0.02 


6 


150 


85 


85 


90 


90 


95 


85 


-0.02 


7 


160 


85 


85 


90 


90 


95 


85 


-G.02 


8 


160 


85 


85 


90 


90 


90 


85 


-0.02 


9 


160 


85 


85 


90 


90 


95 


85 


-0.02 


10 


160 


85 


85 


90 


90 


90 


85 


-0.02 


11 


160 


85 


85 


90 


90 


90 


85 


-0.02 


12 


160 


85 


85 


90 


90 


90 


85 


-0.02 


13 


160 


85 


85 


90 


90 


90 


85 


-0.02 


U 


155 


85 


85 


90 


90 


90 


85 


-0.02 


15 


155 


85 


85 


90 


90 


90 


85 


-0.02 


16 


150 


85 


85 


90 


90 


90 


85 


-0.02 


17 


150 


80 


80 


90 


90 


90 


85 


-0.02 


18 


130 


80 


80 


90 


90 


90 


85 


-0.02 


19 


130 


80 


80 


90 


90 


90 


85 


-0.02 


20 


130 


80 


80 


90 


90 


90 


80 


-0.02 



-^Classroom 203 
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Temperature and Pressure Readings 



SECOND FLOOR 



Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


21 


22U 


22L 


23U 


23L 


24U 


24L 


25 


1 


90 


85 


80 


90 


90 


90 


90 


90 


0.01 


2 


90 


35 


85 


90 


90 


90 


90 


90 


0.04 


3 


90 


100 


85 


110 


90 


110 


90 


90 


OoC7 


4 


90 


110 


90 


115 


90 


115 


90 


90 


-0.01 


5 


90 


115 


90 


115 


90 


115 


90 


90 


-0.01 


6 


90 


115 


90 


115 


95 


120 


95 


90 


-0*01 


7 


90 


120 


90 


120 


95 


125 


95 


90 


-0.01 


8 


85 


120 


85 


120 


90 


125 


95 


90 


-G.01 


9 


85 


120 


90 


120 


90 


125 


95 


90 


-0.01 


10 


85 


125 


90 


125 


95 


125 


95 


90 


-0.01 


11 


85 


125 


90 


125 


95 


125 


95 


90 


-0.01 


12 


90 


125 


90 


125 


90 


125 


95 


90 


-0.01 


13 


90 


120 


90 


125 


90 


125 


95 


90 


-0.01 


14 


90 


120 


100 


120 


90 


125 


95 


90 


-OoOl 


15 


85 


120 


95 


120 


95 


125 


100 


90 


-0.01 


16 


85 


120 


95 


120 


95 


120 


100 


90 


-0.01 


17 


85 


125 


90 


115 


95 


120 


100 


90 


-0.01 


18 


85 


115 


90 


115 


95 


120 


100 


90 


-0.01 


19 


85 


110 


90 


110 


95 


115 


100 


90 


-0.01 


20 


85 


110 


90 


110 


95 


115 


95 


90 


-0.01 



THIRD FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


31 


32U 


32L 


33U 


33L 


34U 


34L 


35 


1 


85 


80 


90 


90 


90 


90 


90 


90 


0.00 


2 


85 


85 


90 


90 


90 


90 


90 


90 


0.01 


3 


85 


85 


90 


90 


90 


90 


90 


95 


004 


4 


90 


90 


90 


90 


90 


90 


90 


100 


-0.01 


5 


90 


90 


90 


90 


90 


95 


90 


100 


-0.02 


6 


90 


90 


90 


90 


90 


95 


90 


100 


-0.02 


7 


90 


90 


90 


90 


90 


95 


90 


100 


-0.02 


8 


90 


95 


90 


90 


90 


100 


90 


95 


-0.02 


9 


90 


95 


95 


95 


95 


95 


95 


100 


-0.02 


TO 


90 


95 


95 


95 


95 


100 


95 


100 


-0.02 


11 


90 


100 


95 


95 


95 


100 


95 


95 


-0.02 


12 


90 


100 


100 


100 


95 


100 


95 


100 


-0 02 


13 


90 


100 


95 


100 


95 


100 


95 


95 


-0.02 


14 


90 


95 


90 


90 


90 


95 


90 


95 


-0.02 


15 


95 


95 


95 


95 


95 


100 


95 


100 


-O 02 


16 


90 


95 


90 


90 


90 


100 


90 


95 


-0.02 


17 


90 


95 


95 


95 


90 


95 


90 


95 


-0.02 


18 


90 


95 


90 


95 


95 


100 


95 


95 


-0.02 


19 


90 


95 


90 


95 


90 


95 


95 


95 


-0.02 


20 


85 


90 


90 


95 


95 


95 


95 


95 


-0.02 
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Series E 

Vents and Curtain Boards 
Winter Conditions 

The effectiveness of combinations of vents and 
curtain boards was the purpose of this series of testri 
The entire series was conducted to simulate winter 
conditions when exterior openings in the building 
would normally be closed. 

Test E-l 

Date: April 19, 1959 

Outdoor Temperature: 63 F. Humidity: 63<f Wind: 5.8 
m p.h W Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway Xo. 2 

Automatic Sprinklers: None 

Vents: 21 square feet above stairway Xo 2,21 square feet above 
stairway No. 1 

Curtain Boards: Corndors only 

Automatic Fire Detection: Coverage as shown in Figure 12 

Other: Vents actuated by fusible links rated at 165 degrees 
Fahrenheit 

Comments : 

All corndors became untenable from smoke at the end 
of 7 minutes 

Fusible links did not operate until 11 minutes over stair- 
way No 2 and 17 minutes over stairway No 1 

Vents failed to clear corridors of heat and smoke. 
Vents did not reach maximum effectiveness until 19 minutes 
after start of test fire 

Curtain boards delayed the spread of smoke from the 
east to the west end of the first and second floor corridors 
but had no effect on smoke spread in the third floor cor- 
ridor. 

Curtain boards effectively delayed heat spread through 
the building as evidenced by the temperatures at the thermo- 
couples. 
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Automatic Fire Detection System 



Circuit No. 


Area Covered 


Response Time from 


Fire Start 


Minutes Seconds 


1 


1st Floor Corridor 


13 


3 


2 


2nd Floor Corridor 


13 


54 


3 


3rd Floor Corridor 


12 


56 


4 


Room 203 


5 


46 


5 


Stairway No 2 


3 


11 


6 


Stairway Xo 1 


12 


36 



Temperature and Pressure Readings 



FIRST FLOOR 


TifM 
Min- 
ute 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


11 


12U 


12L 


13U 


13L 


14U 


UL 
















) 


1 


100 


80 


75 


85 


80 


85 


70 


0.00 


2 


100 


80 


75 


85 


80 


85 


70 


0.00 


3 


100 


80 


75 


85 


80 


85 


70 


0.01 


4 


100 


80 


75 


85 


80 


85 


70 


0.01 


5 


100 


80 


75 


85 


80 


85 


70 


0.01 


6 


120 


95 


75 


95 


85 


85 


70 


0.01 


7 


190 


125 


85 


100 


95 


85 


75 


0.01 


8 


320 


205 


105 


130 


120 


90 


75 


0.02 


9 


425 


280 


145 


180 


150 


105 


85 


0.01 


10 


520 


340 


175 


230 


185 


120 


105 


0.03 


11 


590 


415 


220 


280 


230 


145 


125 


0.02 


12 


645 


465 


260 


320 


260 


170 


150 


0.03 


13 


710 


645 


420 


350 


300 


180 


210 


0.04 


14 


905 


720 


505 


460 


440 


255 


285 


-0.02 


15 


930 


765 


560 


515 


505 


325 


320 


-0.03 


16 


930 


795 


625 


560 


550 


365 


340 


-0.03 


17 


940 


790 


675 


575 


580 


395 


370 


-0.04 


18 


960 


803 


685 


580 


595 


385 


380 


-0.09 


19 


970 


760 


675 


585 


595 


420 


390 


-0.09 


20 


985 


760 


695 


585 


600 


385 


395 


-0.09 
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Temperature and Pressure Readings 



SECOND FLOOR 



Time 
Min- 
utes 



Temperature-Degrees Fahrenheit 



Thermocouple Location 



21 



22U 



22L 



23U 



23L 



24U 



24L i 



25 



Pressure 

Inches 

of Water 



1 


75 


75 


75 


80 


80 


80 


80 


80 


0.00 


2 


75 


75 


75 


80 


80 


80 


80 


80 


0.00 


3 


75 


75 


75 


80 


80 


80 


80 


80 


0.00 


4 


75 


75 


75 


80 


80 


80 


80 


80 


0.00 


5 


75 


75 


75 


SO 


80 


80 


80 


80 


0.00 


6 


80 


80 


75 


80 


SO 


80 


80 


80 


0*00 


7 


95 


85 


75 


85 


85 


85 


85 


85 


0.00 


8 


125 


100 


85 


95 


95 


90 


80 


80 


Op 02 


9 


165 


130 


100 


110 


105 


100 


85 


85 


0.03 


10 


200 


135 


115 


135 


120 


120 


90 


100 


0.04 


11 


240 


185 


135 


160 


145 


140 


100 


115 


0.05 


12 


280 


225 


160 


185 


170 


155 


115 


125 


06 


13 


330 


250 


180 


195 


185 


170 


120 


140 


0.01 


14 


410 


305 


235 


240 


225 


200 


140 


215 


0.01 


15 


455 


350 


280 


280 


265 


240 


170 


255 


0.02 


16 


495 


375 


315 


310 


290 


265 


200 


285 


0.02 


17 


510 


390 


325 


335 


310 


280 


210 


305 


-0.02 


18 


530 


400 


335 


350 


330 


285 


230 


315 


-0.04 


19 


540 


405 


325 


355 


335 


290 


255 


335 


-0.04 


20 


540 


395 


320 


355 


335 


290 


260 


340 


-0.04 



THIRD FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


31 


32U 


32L 


33U 


33L 


34U 


34L 


35 


1 


75 


75 


80 


80 


80 


80 


80 


80 


0.00 


2 


75 


75 


80 


80 


80 


80 


80 


80 


0.00 


3 


75 


75 


80 


80 


80 


80 


80 


80 


0.00 


4 


75 


75 


80 


80 


80 


80 


80 


80 


0.00 


5 


75 


75 


80 


80 


80 


80 


80 


80 


0.00 


6 


80 


80 


80 


80 


SO 


80 


80 


80 


0.00 


7 


80 


80 


80 


80 


80 


80 


80 


80 


0.00 


8 


90 


85 


90 


80 


85 


80 


80 


80 


0.02 


9 


115 


105 


100 


90 


95 


90 


85 


85 


0.03 


10 


130 


125 


120 


105 


115 


105 


100 


100 


0.04 


11 


155 


150 


145 


120 


135 


125 


115 


105 


0.07 


12 


180 


175 


165 


140 


155 


140 


130 


125 


0.07 


13 


195 


190 


165 


145 


150 


140 


135 


130 


0.08 


14 


225 


215 


170 


160 


150 


150 


145 


145 


0.04 


15 


240 


235 


180 


165 


155 


175 


155 


180 


0.04 


16 


255 


255 


185 


170 


170 


200 


175 


210 


0.00 


17 


265 


265 


200 


185 


180 


200 


180 


220 


0.00 


18 


300 


285 


230 


210 


190 


200 


190 


220 


0.00 


19 


310 


295 


240 


220 


195 


210 


200 


225 


-0.01 


20 


305 


295 


245 


220 


200 


210 


200 


230 


-0.01 
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Test E-2 

Date: April 19, 1959 

Outdoor Temperature: 67 F. Humidity: 65% Wind: 58 

m p h. W Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway No 2 

Automatic Sprinklers: None 

Vents: 21 square feet at top of stairway No 2; 21 square feet at 
top of stairway No. 1 

Curtain Boards: Corndors and stairway openings to corridors 
Automatic Fire Detection: Coverage as shown in Figure 12 

Other: Vents operated by fusible links rated at 165 degrees 
Fahrenheit. 

Comments: 

Test fire was relatively slow developing. 

Vents operated (8J/ minutes over stairway No. 2; 
13J^ minutes over stairway No 1) after all corridors became 
untenable from smoke. Partial clearing took place about 
3 minutes after first vent opened but this may have been 
due to more complete combustion at the test fire which 
resulted in clearing in most every test. 

Curtain boards did not measurably delay smoke spread. 

Delay in smoke untenability in first floor corridor un- 
explained 
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CLEAR 




020 



010 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

TIME MINUTES 

-VENT (E21 SQ FT) 

,VENT(W21 SQ FT) 



w 



-010 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
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Automatic Fire Detection System 



Circuit No. 


Area Covered 


Response Time from 


Fire Start 


Minutes Seconds 


1 


1st Floor Corridor 


7 


25 


2 


2nd Floor Corridor 


9 


25 


3 


3rd Floor Corridor 


10 


43 


4 


Room 203 


10 


25 


5 


Stairway Xo 2 


4 


25 


6 


Stairway Xo, 1 


9 


30 



Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Indies 
of Water 


Thermocouple Location 


















11 


12U 


12L 


13U 


13L 


14U 


14L 




1 


100 


85 


80 


90 


90 


90 


75 


0.02 


2 


100 


85 


80 


90 


90 


90 


75 


0.02 


3 


100 


85 


80 


90 


90 


90 


75 


0.01 


4 


115 


85 


80 


90 


90 


90 


80 


0.00 


5 


130 


90 


85 


90 


90 


90 


80 


0.02 


6 


290 


100 


85 


100 


90 


90 


80 ; 0.02 


7 


555 


150 


115 


125 


115 


90 


80 


0.03 


8 


1060 


345 


350 


160 


200 


90 


85 


0.07 


9 


1055 


795 


550 


290 


270 


135 


145 


0.00 


10 


1080 


555 


685 


415 


420 


230 


215 


-0.01 


11 


1180 


625 


710 


485 


495 


295 


280 


-0.03 


12 


1200 


645 


780 


525 


540 


330 


305 


-0.04 


13 


1120 


640 


740 


540 


560 


555 


365 


-0.06 


14 


1005 


610 


695 


555 


585 


380 


350 


-0.04 


15 


965 


595 


690 


550 


560 


390 


360 


-0.09 


16 


885 


570 


635 


530 


540 


385 


360 


-0.10 


17 


835 


515 


595 


490 


500 


370 


345 


-0.10 


18 


760 


475 


525 


450 


460 


350 


325 


-0.09 


19 


660 


435 


475 


415 


420 


320 


300 


-0.09 


20 


600 


410 


435 


380 


390 


300 


290 


-0.08 
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Temperature and Pressure Readings 



SECOND FLOOR 


Time 
, Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
; of Water 


Thermocouple Location 


21 


22U 22L 


23U 23L 24U 24L 25 


1 90 


80 


80 


90 I 90 85 85 


85 


c.co 


2 


90 


80 


80 


90 90 85 


85 


85 


o.co 


3 


90 


85 


80 


90 90 


85 


85 


85 


-0.01 


4 


90 


85 


80 


90 


90 


85 


85 


85 


0.01 , 


5 


100 


90 


85 


90 


90 85 85 


85 


-o.oi ; 


6 


135 


100 


90 


100 


100 


95 


85 


85 


0.00 


7 210 


145 


105 


110 


110 


105 


90 


100 


0.06 


8 410 


285 


180 


155 


135 


135 


105 


135 


0.09 : 


9 


550 


415 


285 


240 


225 


210 


140 170 


0.00 


10 


640 


465 


325 


320 


295 


275 


175 


200 


-0.01 


11 


685 


525 


355 


385 


350 


315 


205 


220 


-0.02 


12 


720 


545 


390 


405 


375 


335 


230 


230 


-0.02 


13 


720 


565 


405 


425 


390 ; 355 


235 


255 


-0.02 


14 


700 


555 


400 


430 


400 1 360 


250 


275 


-0.05 1 


15 


650 


510 375 


425 


390 


355 


255 


270 


-0.06 


16 


610 


485 360 


405 


375 


345 


255 


260 


-0.06 


17 J555 


460 355 


390 |365 330 ! 250 , 250 


-0.07 


1* '520 


445 350 


375 345 320 


250 


235 


-0.07 


19 


485 


400 335 355 330 310 


240 


222 


-0.06 


20 ( 440 


370 315 


330 


310 290 240 220 


-0.06 



THIRD FLOOR 


Time 
Min- 
ute* 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


31 


32U 


32L 


33U 


33L 


34U 


34L 


35 


1 


35 


80 


85 


80 


85 


80 


80 


85 


0.00 


2 


85 


80 


85 


80 


85 


80 


80 


35 


0.00 


3 


5 


80 


85 


80 


85 


80 


80 


85 


0.00 


4 


85 


80 


85 


80 


85 


80 


80 


85 


0.02 


5 


90 


85 


85 


80 


85 


80 


80 


85 


0.01 


6 


100 


90 


100 


85 


90 


85 


85 


90 


0.01 


7 


150 


110 


125 


100 


110 


100 


95 


90 


0.03 


8 


255 


180 


170 


120 


140 


125 


110 


105 


0.05 


9 


325 


220 


285 


155 


145 


150 


135 


120 


0.07 


10 


370 


255 


205 


190 


160 


165 


150 


150 


0.11 


11 


415 


295 


230 


205 


165 


185 


170 


165 


0.11 


12 


435 


305 


235 


225 


175 


200 


180 


180 


0.03 


13 


430 


305 


250 


235 


190 


205 


190 


200 


0.04 


14 


425 


315 


260 


245 


200 


215 


200 


220 


0.05 


15 


405 


315 


275 


250 


205 


220 


210 


220 


0.02 


16 


395 


315 


270 


250 


210 


225 


210 


225 


-0.01 


17 


380 


305 


265 


240 


210 


220 


210 


220 


-0.01 


18 


365 


305 


255 


240 


215 


220 


210 


215 


-0.01 


19 


350 


295 


250 


240 


215 


220 


215 


215 


-0.01 


20 


330 


280 


235 


230 


215 


215 


210 


205 


-0.01 
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Test E-3 
Date: April 19, 1959 

Outdoor Temperature: 67 F Humidity: 65^ Wind: 58 

m p.h. W Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: First floor corridor slightly east of cor- 
ridor curtain board 

Automatic Sprinklers: None 

Vents: 21 square feet at top of stairway No 2; 21 square feet at 
top of stairway No 1 

Curtain Boards: Corridors and stairway openings to corridors 
Automatic Fire Detection: Coverage as shown m Figure 12 

Other: Vents operated by fusible links rated at 165 degrees 
Fahrenheit. 

Comments: 

Test fire was very slow developing. 

Curtain boards did not measurably retard smoke spread 
through corridors. 

Vents (opened 11 minutes over stairway No. 2; 18 
minutes over stairway No. 1) failed to clear smoke from 
corridors. 

Location of test fire had no effect on the time at which 
smoke conditions became untenable in corridors. 
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3 4 5 6 



InCO 

1303 

izc: 

1IGO 

K 

y loco 

z 

m 

I 900 

LL 

g 800 



700 



! 

g 600 

D 

H- 

a 500- 

UJ 

a. 

| 400 

300-- 

200- 

100 



5 9 iQ '1 12 13 
T.ME MINUTES 



15 16 '? iS 19 20 



UNTENABLE SMOKE 
iST FLOOR 2ND FLOOR 
EAST WEST EAST WEST 

3RD FLOOR 







E/ 


\ST 
WE 


ST 




< TENABLE TEMPERAU 


RE 


^ 


I/ 


/ 


/ 

X 





2ND & 3RD FLOOR CORRIDORS (ALL 5 FT } 



1234567 



020 



9 10 11 12 13 14 15 16 17 18 
TIME MINUTES 



19 20 



010 



-010 




1234567 



9 10 11 12 13 14 15 16 17 18 
TIME MINUTES 



19 20 
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Automatic Fire Detection System 



Circuit No. 


Area Covered 


Response Time from 


Fire Start 


Minutes Seconds 


1 


1st Floor Comdor 


6 


5 


2 


2nd Floor Corridor 


8 


55 


3 


3rd Floor Corridor 


9 


25 


4 


Room 203 


8 


40 


5 


Stairway No. 2 


7 


15 


6 


Stairway No. 1 


9 


20 



Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water | 

i 


Thermocouple Location 


11 


12U 


12L 


13U 


13L 


14U 


14L 


1 


120 


105 


95 


100 


100 


100 


90 


0.05 


2 


135 


105 


95 


100 


100 


100 


90 


0.03 


3 


135 


105 


95 


110 


100 


100 


90 


0*03 


4 


140 


105 


95 


115 


100 


100 


90 


0.01 


5 


140 


105 


95 


120 


100 


100 


90 


0.01 


6 


140 


120 


105 


125 


100 


100 


90 


0.02 


7 


145 


150 


120 


130 


110 


100 


95 


0.02 


9 


145 


250 


160 


105 


130 


115 


100 


0.04 


9 


145 


460 


300 


340 


200 


175 


135 


0.04 


10 


150 


665 


455 


530 


380 


220 


205 


0.02 


11 


150 


920 


605 


730 


570 


310 


310 


-0.02 


12 


150 


990 


710 


1000 


600 


390 


285 


-Qo06 


13 


140 


975 


725 


990 


560 


420 


290 


-0.06 


U 


140 


1045 


775 


995 


600 


390 


265 


-0.05 


15 


135 


995 


790 


1030 


880 


430 


310 


-0.07 


16 


130 


995 


805 


1050 


880 


450 


310 


-0.05 


17 


130 


1015 


800 


1030 


860 


470 


345 


-0.07 


18 


135 


1040 


820 


1040 


900 


500 


350 


-0.06 


19 


125 


1055 


840 


1080 


940 


510 


375 


-0.09 


20 


125 


1080 


880 


1200 


970 


540 


400 


-0.09 
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Temperature and Pressure Readings 



SECOND FLOOR 



Temperature-Degrees Fahrenheit 



lime 
Min- 


Thermocouple Location 


pressure 
inches 


utes 


21 


22U 


22L 


23U 


23L 


24U 


24L 


25 


of Water 


1 


110 


100 


95 


105 


100 


100 


90 


90 


0.00 


2 


110 


100 


95 


105 


100 


100 


90 


90 


o.co 


3 


110 


100 


95 


105 


100 


100 


95 


95 


o.oo 


4 


110 


100 


95 


100 


100 


100 


90 


90 


-0.02 


5 


110 


100 


95 


110 


105 


105 


100 


100 


-0.02 


6 


115 


100 


100 


105 


105 


105 


100 


100 


-0.01 


7 


115 


105 


100 


110 


110 


110 


100 


100 


-0.01 


8 


130 


110 


105 


110 


110 


110 


100 


100 


0.01 


9 


195 


130 


110 


115 


115 


110 


100 


100 


0.03 


10 


245 


160 


135 


130 


120 


120 


100 


110 


OoOO 


11 


325 


185 


165 


150 


140 


135 


110 


160 


-0.06 


12 


375 


195 


160 


170 


150 


140 


125 


220 


-0.06 


13 


425 


220 


180 


185 


160 


155 


135 


230 


-0.06 


U 


455 


220 


195 


190 


170 


165 


140 


240 


-0 07 


15 


460 


265 


215 


215 


185 


130 


150 


260 


-0.07 


16 


470 


275 


230 


230 


200 


190 


160 


270 


-0.07 


17 


470 


290 


230 


240 


210 


200 


170 


280 


-0.07 


18 


475 


295 


240 


250 


220 


210 


170 


290 


-0.07 


19 


485 


300 


250 


255 


230 


215 


175 


300 


-0.09 


20 


495 


305 


250 


260 


230 


220 


180 


320 


-0.10 



THIRD FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


31 


32U 


32L 


33U 


33L 


34U 


34L 


35 


1 


110 


100 


90 


80 


80 


80 


80 


80 


0.00 


2 


110 


100 


90 


80 


80 


80 


80 


80 


0.00 


3 


110 


100 


100 


95 


95 


95 


95 


90 


0.00 


4 


110 


100 


100 


95 


100 


95 


95 


90 


0.00 


5 


110 


100 


105 


100 


100 


100 


100 


95 


OoOl 


6 


105 


100 


105 


100 


100 


100 


100 


95 


0.02 


7 


110 


100 


110 


100 


100 


100 


100 


95 


0.02 


8 


115 


105 


110 


100 


105 


100 


100 


100 


Oo02 


9 


140 


115 


120 


100 


110 


100 


100 


100 


0.02 


10 


175 


165 


140 


120 


130 


115 


110 


105 


Oo03 


11 


205 


140 


160 


140 


150 


135 


125 


120 


0.07 


12 


220 


175 


160 


150 


150 


145 


140 


140 


0.04 


13 


225 


175 


160 


150 


140 


140 


135 


155 


-0.01 


14 


240 


180 


160 


150 


140 


145 


140 


160 


-0.01 


15 


250 


185 


160 


155 


145 


150 


140 


180 


-0.02 


16 


255 


190 


155 


150 


140 


160 


140 


190 


-0.03 


17 


260 


195 


155 


150 


150 


165 


140 


200 


0.00 


18 


265 


195 


160 


150 


150 


170 


145 


200 


-0.01 


19 


275 


205 


165 


160 


150 


165 


150 


200 


-0.01 


20 


285 


220 


180 


IPO 


TSR 


T7O 


1 c;c; 


onn 


r\ r\i 
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Test E-4 

Date: April 21, 1959 

Outdoor Temperature: 69 F Humidity: 70^ Wind: 5.8 

mp.h W Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway Xo 2 

Automatic Sprinklers: Xone 

Vents: 42 square feet at top of stairway No 2 

Curtain Boards: Corridors and stairway openings to corridors. 

Automatic Fire Detection: Coverage as shown in Figure 12 

Other: Vent arbitrarily opened 5 minutes after test fire ignited. 

Comments: 

Relatively fast developing test fire 

Curtain boards did not delay spread of smoke except 
in first floor corridor 

Curtain boards banked heat so that higher temperatures 
were recorded at thermocouples at the 5 foot level than 
those 8 inches from the ceiling in locations closest to the test 
fire. On upper floors temperature difference between upper 
and lower thermocouples at the same location were less than 
in tests with no curtain boards. 

After vent opened, smoke started to clear in first and 
second floor corridors in 2 minutes, Third floor corridor 
started to clear in 5 minutes at the west end and 7 minutes 
at east end after the vent was opened. 

Temperatures in the corridors were still at untenable 
levels when clearing took place. 



114 



OPERATION SCHOOL BURNING 



UNTENABLE SMOKE 

1ST FLOOR 
EAST WEST 

2ND FLOOR 
EAST WEST 



V-3RD FLOOR CORRIDOR EAST (5 FT ) 




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 



020 i 



010- 



-010-. 



-020 



TIME MINUTES 




^VENT(E42 SQ FT) 




8 9 10 11 12 13 14 15 16 17 18 19 20 
TIME MINUTES 
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Automatic Fire Detection System 



Circuit No. 


Area Covered 


Response Time from Fire Start 


Minutes Seconds 


1 


1st Floor Corridor 


3 47 


2 


2nd Floor Corridor 


4 2 


3 


3rd Floor Corridor 


4 32 


4 


Room 203 


4 22 


5 

6 


Stairway No 2 
Stairway No 1 


2 52 

4 17 



Temperature and Pressure Readings 



FIRST FIOOR 


Tune 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


















11 


12U 


121 


13U 


13L 


14U 


141 




1 


75 


75 


75 


75 


75 


75 


75 


0.01 


2 


75 


75 


75 


75 


75 


75 


75 


-0.01 


3 


150 


75 


75 


75 


75 


75 


75 


-0.01 


4 


425 


120 


105 


75 


75 


75 


75 


0.00 


5 


725 


170 


140 


125 


110 


75 


75 


0.01 


6 


1225 


425 


470 


250 


220 


110 


95 


-0 05 


7 


1290 


550 


705 


375 


360 


190 


175 


-0.08 


8 


1450 


650 


840 


520 


540 


310 


250 


-0.12 


9 


1350 


675 


825 


580 


600 


400 


350 


-0.12 


10 


1300 


660 


780 


580 


600 


410 


375 


-0.13 


11 


1300 


675 


810 


590 


610 


420 


380 


-0.14 


12 


1110 


640 


740 


575 


590 


415 


390 


-0.13 


13 


780 


575 


625 


500 


510 


390 


375 


-0.12 


H 


780 


485 


530 


465 


485 


370 


350 


-0.13 


15 


415 


345 


310 


380 


380 


335 


315 


-0.11 


16 


















17 


















18 


















19 


















20 
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OPERATION SCHOOL BURKING 



Temperature and Pressure Readings 



SECOND FLOOR 



Temperature-Degrees Fahrenheit 



lime 
Min- 
utes 


Thermocouple Location 


rressure 
Inches 
of Water 


21 


22U 


22L 


23U 


23L 


24U 


24L 


25 


1 


75 


75 


75 


75 


75 


75 


75 


75 


0.00 


2 


75 


75 


75 


75 


75 


75 


75 


75 


0.00 


3 


95 


75 


75 


75 


75 


75 


75 


75 


0.02 


4 


150 


80 


75 


75 


75 


75 


75 


75 


0.04 


5 


290 


170 


120 


120 


115 


110 


95 


85 


-0.03 


6 


510 


375 


240 


210 


190 


190 


125 


125 


-0.07 


7 


580 


455 


320 


300 


275 


250 


160 


160 


-0.05 


8 


650 


510 


340 


360 


325 


300 


190 


230 


-0.06 


9 


710 


530 


360 


400 


575 


340 


230 


270 


-0 07 


10 


730 


590 


410 


430 


400 


360 


260 


285 


-0.08 


11 


725 


575 


425 


450 


410 


375 


275 


300 


-0.08 


12 


675 


550 


420 


440 


405 


370 


280 


300 


-0.08 


13 


610 


490 


390 


400 


380 


345 


275 


285 


-0.08 


14 
15 


515 
385 


425 
355 


340 
300 


390 
350 


360 
325 


330 
305 


265 
250 


275 
245 


-0.08 
-0.06 


16 




















17 




















18 




















19 




















20 





















THIRD FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


31 


32U 


32L 


33U 


33L 


34U 


34L 


35 


1 


75 


75 


75 


75 


75 


75 


75 


75 


0.01 


2 


75 


75 


75 


75 


75 


75 


75 


75 


0.02 


3 


75 


75 


75 


75 


75 


75 


75 


75 


0.01 


4 


100 


80 


75 


75 


75 


75 


75 


75 


0.05 


5 


180 


125 


140 


100 


105 


100 


95 


185 


0.07 


6 


300 


155 


140 


125 


110 


110 


100 


110 


-0.01 


7 


330 


180 


140 


125 


110 


125 


110 


150 


-0.02 


8 


325 


190 


140 


140 


125 


150 


130 


190 


-0.03 


9 


340 


180 


150 


160 


150 


175 


150 


225 


-0.02 


10 


350 


175 


160 


180 


175 


190 


175 


250 


-0.04 


11 


350 


175 


160 


185 


175 


200 


180 


250 


-0.02 


12 


340 


175 


170 


195 


190 


205 


185 


260 


-0.04 


13 


310 


175 


170 


195 


190 


200 


190 


250 


-0.04 


14 


280 


175 


165 


195 


190 


200 


185 


240 


-0.04 


15 


235 


170 


165 


185 


185 


185 


180 


225 


-0.04 


16 




















17 




















18 




















19 




















20 
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Test E-5 

Date: April 21, 1959 

Outdoor Temperature: 07 F Humidity: 70^ Wind: 58 

m p h W Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway Xo 2 

Automatic Sprinklers: None 

Vents: 42 square feet at top of stairway No 2 

Curtain Boards: Corridors and in stairway openings to corri- 
dors 

Automatic Fire Detection: Coverage as shown in Figure 12 
Other: Vent opened arbitrarily 2 minutes after start of test fire 

Comments: 

Clearing of smoke in the first floor corridor east and 
west end started after 5 and 5J^ minutes respectively; in 
the second floor east and west in 6 and 8^ respectively and 
in the third floor west and east in 10}^ and 13^ respectively. 
Again this was probably due more to complete combustion 
than to the action of the vent 

Opening the vent 3 minutes sooner than in the fore- 
going test did not indicate any appreciable change in re- 
sults. 

Curtain boards did not delay spread of smoke, and 
temperature conditions as a result of the boards were similar 
to those encountered in the foregoing test 



us 



OPERATION* SCHOOL BURNING 




SENSE 



3 19 20 



::>:* 

5 



^rENAEuE SVC<E 
ST F.OC& 3RD F.OCR 

*f f c: ^JSL5Si, 

! J 



FLCXJR CORRIDOR WEST (5 ffl 



FLOOR CORRIDOR EAST (5 FT ) "TEMPERATURE 



0123456 



il 12 13 i4 15 16 17 18 19 20 




-020 



0123456789 



10 n 12 13 H 15 16 17 18 19 20 
TIME MINUTES 
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Automatic Fire Detection System 



Circuit No. 


Area Covered 


Response Time 


from Fire Start 


Minutes 


Seconds 


1 


1st Floor Corridor 


4 


40 


2 


2nd Floor Corndor 


5 


10 


3 


3rd Floor Corridor 


6 


50 


4 


Room 203 


5 


40 


5 
6 


Stairway Xo. 2 
Stairway No. 1 


4 
5 


5 

15 



Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 
















11 


12U 


12L 


13U 


13L 


UU 


14L 




1 


110 


90 


90 


80 


60 


80 


90 


0.00 


2 


120 


90 


90 


80 


80 


80 


90 


0.00 


3 


125 


95 


95 


80 


80 


80 


75 


0.00 


4 


250 


125 


130 


105 


100 


100 


75 


-0.05 


5 


510 


215 


235 


140 


140 


100 


90 


-0.07 


6 


965 


350 


405 


250 


240 


140 


115 


-0.08 


7 


1010 


460 


540 


350 


350 


210 


165 


-0.10 


8 


1050 


530 


615 


450 


450 


290 


240 


-0.11 


9 


1100 


570 


70C 


500 


515 


340 


285 


-0.12 


10 


1150 


615 


710 


540 


550 


375 


330 


-0.12 


11 


1200 


625 


715 


560 


575 


400 


355 


-0.12 


12 


1200 


620 


745 


550 


565 


400 


370 


-0.13 


13 


1150 


590 


670 


550 


565 


400 


375 


-0.12 


14 


1080 


565 


645 


530 


550 


400 


580 


-0*14 


15 


1050 


540 


630 


505 


520 


385 


370 


-0.12 


16 


825 


495 


545 


450 


465 


360 


335 


-0.12 


17 




435 


425 








320 


-0.08 


18 


















19 


















20 
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Temperature and Pressure Readings 



SECOND F.OOR 


y 


Tempera fare-Degrees Fc^rerieit 




Tjmc 
Min- 


Thermocoup'e Location 


Inches 


utes 


21 


22U 


221 


23U 


23L 


24U 


24L 


of Water 


=. . =..::. 
1 


















O.C2 


j?~' 


u 


- ,j 


W. SJ 


c o- 


t, V. 


co , 


C* w 


2 


23 


9: 


b <j 


53 


i s ^ 


rO 





30 0.02 


3 


_ W Q 


1 1 O 


C" ^ 


c, *-* 


SO 


Oo 


cO i 


,-0.04 


4 


-*,<* 


- r*> ** 


,. -. 


-j ^ -i 


1 - - 


" cc 


O" ' 


90 1-0.04 


5 


~C "7 


O"* ~ 


15f 


- ^ - 

J-*"i w 


125 


125 


ICO 


IOC '-O.Qo 


6 


*= - ~ 


32 3 


ijcO 


213 


195 


195 


125 


125 -0.06 1 


7 


*r~^> 


405 


5 33 


290 , 


2"0 


2or 


175 - 


170 -3.05 , 


8 


5~3 


*r C 


345 


r-r ^ 

OCu 


310 


Ov^W 


2co ; 


215 -0.05 i 


9 


5^3 


530 


575 


590 


35C 


325 


25 


250 -0.06 i 


10 


c33 


535 


375 


^100 


360 ! 


340 


2SO 


2^o 


-0.06 | 


J 11 


606 


5 "" 5 


370 


^-OC 


3SO , 


350 


255 i 


2 /J 


-0.07 1 


12 


cc 


525 


335 


420 i 


3c5 , 


350 


2GO i 


?3G 


-O e 07 i 


13 


540 


^ 0" 


335 


4'-\ 
wo 


3*75 . 


OOo 


265 ; 


500 


-0.07 ' 


U 


615 


*rr ~U 


3^0 


400 ' 


s^s ! 


340 


260 


290 '-0.06 ! 


. 15 


555 


455 


35 C 


3c5 


360 ' 


330 


255 ! 


2SO 


-0.08 ! 


16 


51o 


43C 


345 


375 , 


350 


325 


255 ! 


265 


-0.07 ' 


17 


455 


' 4CO 


530 


! 










1 


18 










i 








i 


19 














1 






20 














! 




1 



THIRD FLOOR 


Time 
Mb- 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 


Thermocouple Location 


"*** ! 31 i 32U i 32L j 33U 


331 


34U 


341 


35 


of Water 


i 










~ 


1 


90 90 60 


80 


80 


80 


80 


80 


0.04 


2 


90 90 , 80 


80 


80 


80 


80 


80 


0.06 


3 


85 80 SO 


80 


80 


80 


80 


80 


-0.02 


4 


105 


80 90 


90 


90 


90 


90 


90 


-0.01 


5 


150 


100 i 95 


90 


90 


90 


90 


95 


-0.02 


6 


215 


120 


100 


95 


95 


110 


95 


125 


-0.03 


7 


250 


130 


110 ! 115 


110 


140 


115 


175 


-0.02 


8 


290 


135 


125 j 140 


140 


160 


140 


210 


-0.03 


9 


305 


140 


140 I 165 


160 


175 


160 


225 


-0.03 


10 


325 


150 


150 


175 


165 


185 


165 


240 


-0.03 


11 


325 


155 


155 


185 


175 


190 


175 


250 


-0.03 


12 


325 


150 


160 


195 


190 


200 


190 


250 


-0.04 


13 


325 


170 i 165 


195 


190 


200 


190 


250 


-0.04 


U 


310 


170 | 165 


195 


190 


200 


185 


250 


-0.03 


15 


300 


170 1 165 


195 


190 


200 


185 


245 


-0.04 


16 


275 


170 


165 


195 


185 


200 


185 


240 


-0.05 


17 


255 


170 
















18 




















19 












1 






20 




1 
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Test E-6 

Date: April 22, 1959 

Outdoor Temperature: 73 F Humidity: 02^ Wind: 4 7 

m p h. W Average 

Fuel: 1,400 pounds of solid pallets 

Location of Test Fire: Base of stairway Xo 2 

Automatic Sprinklers: None 

Vents: 63 square feet at top of stairway Xo 2 

Curtain Boards: Corridors and stairway openings to corridors 

Automatic Fire Detection: Coverage as indicated m Figure 12 

Other: Vent opened when temperature at thermocouple nearest 
test fire reached 150 degrees Fahrenheit. 

Comments: 

Test fire very slow developing 

The vent-curtain-board combination did delay un- 
tenable smoke conditions at the west end of the first floor 
corridor and third floor corridor 



<??. \7ION SCHOOL BUEXIV" 



3RD FLOOR CORRIDOR EAST (5 FT > 



3 9 10 II 12 13 14 15 16 17 18 19 20 



2 3 4 5 6 7 S 9 1C 11 12 13 14 15 16 17 18 19 20 




-C20 
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123 



Automatic Fire Detection System 



Circuit No. 


Area Covered 


Response Time 


from Fire Start 


Minutes 


Seconds 


1 


1st Floor Corridor 


6 





2 


2nd Floor Corridor 


t 





3 


3rd Floor Conidor 


10 


50 


4 


Room 203 


11 


5 


5 


Stairway Xo. 2 


3 


55 


6 


Stairway Xo. 1 


S 


10 



Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 
















11 


12U 


12L 


13U 


13L 


14U 


UL 




1 


90 


90 


90 


90 


90 


90 


90 


-0.01 


2 


95 


90 


90 


90 


90 


90 


90 


-0.03 


3 


120 


90 


90 


90 


90 


90 


90 


-0.03 


4 


125 


90 


90 


90 


90 


90 


90 


-0.03 


5 


155 


90 


90 


90 


90 


SO 


90 


-0.02 


6 


225 


90 


90 


90 


90 


90 


90 


-0.03 


7 


230 


112 


95 


95 


95 


90 


90 


-0.04 


8 


395 


135 


100 


105 


95 


90 


90 


-0.05 


9 


660 


180 


155 


125 


105 


95 


90 


-0.07 


10 


1045 


230 


230 


175 


115 


105 


90 


-0.07 


11 


1095 


465 


400 


290 


175 


130 


105 


-0.08 


12 


1085 


480 


430 


370 


255 


185 


90 


-0.11 


13 


1045 


560 


570 


405 


335 


215 


195 


-0.12 


U 


1090 


575 


710 


475 


460 


290 


270 


-0.14 


15 


1030 


595 


670 


510 


505 


340 


300 


-0.16 


16 


1065 


585 


685 


520 


520 


360 


320 


-0.16 


17 


980 


580 


670 


530 


535 


375 


340 


-0.15 


18 


870 


550 


600 


515 


525 


380 


350 


-0.16 


19 


830 


525 


585 


485 


490 


365 


345 


-0.17 


20 


655 


480 


525 


460 


465 


550 


330 


-0.15 
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Temperature and Pressure Readings 



SECOND FLOOR 


Time 
Min- 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 


Thermocouple Location 


utes 


21 


22U 


22L , 23U 


23L 


24U 


24L 


25 ' OT ww 


1 


s?G 


90 


90 


90 


90 


90 


90 


' 90 


-0.01 


2 


GO 


90 


90 90 


90 


90 


1 90 


t 90 


-o.oi ; 


3 


90 


90 


90 1 90 


90 


90 


90 


90 


-0.01 


4 


90 


90 


90 


90 


90 


90 


' 90 


90 


-0.01 


! 5 


55 


90 


90 


90 


90 


90 


! 90 


90 


-0.01 


f 6 


95 


90 


90 


90 


90 , 


90 


I 90 


90 


0.00 


| 7 


ICC 


100 


90 


90 


90 , 


90 


I 90 


90 


-0.0?. 


, 8 


; 120 


125 


105 


105 


105 ,' 


90 


! 90 


90 -0~04 


9 


J 147 


145 


' 125 


120 


115 i 


100 


! 100 


95 ! -0.04. 


' 10 


210 


260 


175 


175 


160 i 


110 


1 120 


105 | -0.04 


f 11 


35G 


375 


260 


245 


235 ' 


150 


' 155 


120 1 -0.05 


1 12 


505 


435 


320 


305 


295 | 


215 


i 190 


145 


-0.07 


i 13 


540 


460 


325 


340 


325 


275 


! 210 


165 


-O.Oft 


14 


1580 


, 500 


, 380 


375 


355 j 


290 


245 


215 -O.OR 


15 


615 


1 500 


3SC j 385 


365 j 


320 


1 250 


250 


-0.08 


16 


! 62C 

i 


1 455 


370 * 390 


370 j 


325 


, 263 


265 


-0.08 


17 


610 


450 


36C < 390 


365 ! 


330 


i 265 


275 


-0.08 


18 


595 


460 


350 380 


360 


325 


1 265 


285 


-0.08 


19 


575 


440 


340 ' 365 


350 ' 


325 


i 260 


270 


-0.08 


20 


535 


, 415 


325 350 


355 


315 


I 255 


265 


-0.08 



! THIRD FLOOR 


Time 
. Mb- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


i i 






; 31 


32U 32L 


33U [ 33L 


34U 


34L 


35 




1 , 90 


90 


90 


90 


90 < 90 


90 


90 


-0.03 


j 2 ; 90 


90 


90 


90 


90 


90 


90 


90 


-0.03 


3 90 


90 


90 


90 


90 


90 


90 


90 


-0.03 


! 4 l 90 90 


90 


90 


90 


90 


90 


90 


-0.03 


: 5 j 90 90 


90 


90 


90 


90 


90 


90 


-0.01 


j 6 i 90 90 


90 


90 


90 


90 


90 


90 


-0.03 


7 


97 


90 


90 


90 


90 


90 


90 


90 


-0.05 


8 


112 


90 


90 


90 


90 


90 


90 


90 


-0.06 


! 9 


140 


90 


90 


90 


90 


90 


90 


90 


-0.06 


| 10 


215 


95 


95 


95 


90 


90 


90 


100 


-0.06 


I 11 


275 


130 


100 


105 


95 


110 


95 


130 


-0.07 


1 12 


270 


140 


115 


115 


110 


145 


115 


175 


-0.09 


13 


280 


145 


125 


130 


120 


155 


130 


195 


-0.09 


1 U 


305 


145 


135 


155 


145 


170 


155 


215 


-0.09 


; 15 


310 


150 


140 


170 


160 


175 


160 


220 


-0.09 


16 


305 


155 


145 


180 


170 


180 


170 


230 


-0.10 


17 


300 


160 


150 


180 


175 


185 


175 


235 


-0.10 


18 


265 


160 


155 


185 


175 


190 


180 


240 


-0.08 


19 


275 


165 


160 


185 


180 


190 


180 


235 


-0.08 
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Test E-7 

Date: May 21, 1959 

Outdoor Temperature: 69 F Humidity: 64^ c Wind: 6.5 
m.p h S Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway Xo. 2 

Automatic Sprinklers: None 

Vents: 42 square feet at top of stairway Xo. 2 

Curtain Boards: Corridors and stairway openings to corridors 

Automatic Fire Detection: Xone 

Other: Vent opened when temperature at thermocouple nearest 
test fire reached 150 degrees Fahrenheit Center of both 
stairways opened to provide unobstructed passage to the 
top A 165 degree Fahrenheit fusible link suspended in open- 
ing of stairway Xo 2 at the first floor level. 

Comments: 

Test fire developed relatively fast. 

Smoke continued to intensify on all floors after vent 
was opened but started to clear in the first floor corridor 
4J^ minutes after fire started at the east end and 7J^ minutes 
in the east end of the second floor corridor. 

Vent action was not satisfactory for tenable conditions. 

Fusible link in stairway opening operated in 
minutes. 



T? -X *:HVJL 




O 
O 



5 0- 
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3 4 5 
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-I 1 1 1 e 
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TIME MINUTES 
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2ND FLOOg_ 
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3 4 5 6 7 
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Temperature and Pressure Readings 





FIRST FLOOR 




i 

Tim 


Temperature-Degrees Fahrenheit 




Min- 


Thermocouple Location 


inches 




ures n 


12U 12L 


13U 13L 


of Water 
14U 14L 




1 irO 


75 , 75 


50 C-C 


s ** fO w'ttaV^i 




2 90 


75 75 


, ?c :c 


3C ^5 ~C 




3 100 


SO 75 


1 30 , SO 


23 7<j Uo* 




4 j 370 


105 30 


CO ?0 


'~Z ""5 -C.02 




5 690 


195 130 


120 150 


35 -3.C1 




6 820 


C55 255 


190 220 


HD lOc -CC5 ' 




7 975 


465 365 


QC^ 'Z/ "" 

&JO O'rw 


<c* ^-'O jut^O "* k> v^O 




8 1075 


520 500 


,->~^ - , - 

oovy 4^=0 


25C , 215 , -O.C7 




9 1340 


555 71C 


45C , 51C 


02: 205 -:.05 




10 1130 


55 730 


420 540 


545 CCo CC6 




" 1155 


305 720 


510 565 


373 563 -O.C6 




12 1190 


595 6 5 


535 '. 590 


415 37 C -^.06 




13 ! 1040 


550 605 


525 , o0 


4lo 1 33o C*C6 




14 870 


515 525 


490 , 530 


405 , 355 -GC6 




15 760 


500 540 


-15C ! 490 


3^5 340 -0.06 




16 670 


445 470 


42C 450 


35C ' 310 -0.06 i 




17 










18 










19 










20 






! i ' 








i 






f 

i 


SECOND FLOOR 



Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Wafer 


Thermocouple Location 


21 


22U 


22L 


23U 


23L 


24U 


24L | 25 


1 


75 


75 


75 


80 


60 


80 ! 50 





0.00 ' 


2 


75 


75 


75 


80 


30 


60 


80 





0.01 


3 


85 


80 


75 


80 


80 


eo 


zO 


80 


O.Oli 


4 


120 


150 


85 


80 


80 


SO 


30 CO 


-0.03 


5 


280 


255 


185 


190 


150 


150 100 ' 100 


-C.03 


6 


385 


320 


245 


160 


230 


200 


125 120 


-0.04 * 


7 


460 


360 


275 


300 


275 


230 j 145 , 145 


-0.04 


8 


510 


360 


275 


310 


230 


230 ' 170 i 200 


-0.04 


o 


520 


380 


300 


310 


295 


220 


200 


245 


-0.04 


10 


535 


395 


300 


520 


295 


230 


200 


270 


-0.04 


11 


550 


355 


295 


320 


305 


260 


210 


300 


-0.04 


12 


545 


350 


290 


300 


290 


290 


220 


335 


-0.04 


13 


550 


545 


295 


290 


285 


290 


230 


335 


-0.04 


14 


525 


355 


285 


500 


290 


290 


230 


525 


-0.041 


15 


495 


335 


280 


290 


285 


275 


230 


305 


-0.04 


16 


440 


305 


265 


270 


260 


260 


220 


290 


-0.04 


17 




















18 




















19 





















Temperature and Pressure Readings 



; THIRD FLOOR 


fime 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


' Thermocouple Location 














1 




31 


32U 


321 


33U 


i 33L 

' _"' -i 


i 34U 


341 35 




I 


, 75 


75 


80 


SO 


I so 


; 80 ' 


80 


SO 


1 
0.00 


2 


, 75 


75 ' 


30 


' 60 


; so 


1 SO ' 


30 


SO 


0.00 


! 3 


35 


80 


SO 


' 30 


1 sc 


1 SO 


30 


0.03 


! 4 


, 125 


85 ' 


90 


50 


: 65 


80 


So 


80 


-0.01 


! 5 


210 


110 


130 


i 100 


90 


' 95 


90 90 


OoOO 


6 


275 


140 


110 


120 


100 


; 115 


100 115 


0.01 


7 


315 


175 


140 


' 140 


115 


: 140 


120 145 


0.00 


\ 8 


350 


200 


160 


165 


140 


! 155 


155 160 


0.01 


9 


360 


210 


180 


, 170 


150 


1 170 


150 


180 


0.01 


10 


350 


220 


175 


i 170 


1 150 


175 1 


155 175 


0.01 


! n 


i 320 


220 


130 


' 170 


160 


190 ! 


165 190 


0.01 


i 12 


1 315 


215 


180 


1 170 


160 


1 200 ' 


170 


200 


0.01 


i 13 


i 310 


210 


135 


' 190 


185 


210 1 


190 


210 


0.01 


i u 


; 315 


205 


135 


. 185 


180 


215 i 


190 


220 I 0,01 


15 


i 310 


205 


175 


185 


180 


210 ; 


190 


210 0. 01 


16 


25G 


195 


175 


185 


180 


205 - 


190 


210 


0.01 


17 












1 








! 18 


i 

i 


















20 


i 










1 




















I 









TEST E-8 



Test E-8 

Date: May 9, 1959 

Outdoor Temperature: 71 F. Humidity: 49% Wind: 6.2 

m.p.h. SW Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway No 2 

Automatic Sprinklers: None 

Vents: 42 square feet at top of stairway No 2 

Curtain Boards: Corridors only 

Automatic Fire Detection: None 

Other: Vent opened by operation of fusible link rated at 165 
degrees Fahrenheit. Open shaft 4 feet in diameter in stair- 
way No. 2. 

Comments: 

Untenable smoke conditions were reached in all cor- 
ridors about 4 minutes after start of test fire 

Corridors started to clear 6 minutes after start of test 
fire either because of vent action or more complete com- 
bustion 

Vent opened in 6 minutes. 
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Temperature and Pressure Readings 



FIRST FLOOR 


; Time 
Min- 
utes 

i 


Temperature-Degrees Fahrenheit 




Thermocouple Location 


inches 


11 1 12U 12L i 13U 


13L 


1 14U 


of Water 
14L 


1 95 75 , 35 90 


90 


90 


j 30 0.00 


2 


100 


75 


65 90 


90 


90 


! 60 . 0.01 


3 


135 


90 


90 


90 


90 


90 


35 ' 0.02 


4 500 


120 


95 


120 


130 


' 90 


65 ' 0.00 


5 


825 


350 


120 


205 


240 


120 


95 0.00 ; 


6 


825 


540 


230 


305 


360 


185 


145 -0.05 


7 


C50 


615 


415 


405 


445 


285 


245 -0.06 


8 


845 


680 


585 45 


530 


350 


235 -0.07 


9 


920 


635 


630 ! 515 


545 


360 


340 ' -0.07 


10 


805 


675 


600 | 525 


555 


360 


320 -0.07 


11 


945 


695 


670 i 54C 


585 


400 


355 -0*07 


12 


650 


680 


640 ' 54C 


575 


400 


545 , -C.03 


13 


740 


605 


590 


515 


540 


390 


340 ! -G.03 


14 


640 ! 575 


585 


49C 


520 


330 


340 -0.03 


15 ' ,' 550 


535 








530 ' -0.07 ; 


16 


! 












17 ! ! 










; 


18 
















19 














1 


20 














SECOND FLOOR ! 


Time 
Min- 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 


Thermocouple Location 


utes 


21 


22U 


22L 


23U 


23L 


24U 


24L 


25 


of Water 


1 


85 


80 


80 


90 


90 


90 


90 


90 


0.01 


2 


85 


80 


80 


90 


90 


90 


90 


90 


0.02 


3 


95 


85 


80 


90 


90 


90 


90 


90 


0.03 i 


4 


125 


120 


90 


110 


105 


95 


35 


95 


G.05 


5 


220 


220 


135 


175 


155 


135 


100 


100 


0.03 


6 


330 


285 


200 


240 


215 


175 


125 


150 


0.06 


7 


375 


305 


220 


260 


245 


205 


160 


235 


-0.01 


8 


410 


325 


230 


275 


260 


245 


180 


280 


-0.01 


9 


435 


365 


260 


300 


270 


260 


200 


305 


-0.01 


10 


450 


415 


300 


520 


295 


260 


205 


305 


-0.01 


11 


450 


370 


285 


325 


305 


280 


220 


325 


-0.02 


12 


455 


415 


295 


360 


325 


280 


235 


315 


-0.02 


13 


440 


385 


295 


345 


325 


285 


240 


315 


-0.02 


14 


420 


390 


300 


340 


325 


285 


245 


320 


-0.02 


15 


405 


385 


285 














16 




















17 




















18 




















19 




















20 
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OPESOTON* SCHOOL BURNING 



Temperature and Pressure Readings 



! 








THIRD 


FLOOR 








rees Fahrenheit 


Pressure 
Inches 
of Water 


f | Temperotufft-Deg 


* Min* 
. utes 


Thermocouple Location 


31 


1 32U 


32L 


33U 


33L 


34U 


34L | 35 


1 


50 


80 


65 


; 5 , 


85 


90 


90 


90 


0.00 


i 2 


so 


! 80 


E5 


1 85 ' 


85 


90 


1 90 


90 


0.01 


i 3 





80 


85 


65 j 


35 


' 90 


90 


90 


0.03 


' 4 


IOC 


iro 


100 


90 


95 


95 


90 90 


0.04 


5 


; 150 


110 


155 


i 1201 


150 


135 


115 


110 


0.04 


6 


* 225 


225 


210 


i 165 i 


185 


165 


150 


150 


0.08 


7 


2CO 


235 


195 


- 170 , 


175 


165 


155 


160 


0.01 


8 


i 190 


240 


ISO 


' 165 ' 


165 


180 


160 


180 


0.01 


9 


, 135 


. 240 


175 


170 


170 


190 


175 


200 


0.01 


10 


' 175 


255 


175 


: 175 


170 


200 


180 


205 


0.01 


11 


195 


1 240 


ISO 


180 


175 


210 


185 ' 210 


0.01 


12 


; 195 


245 


135 


185 ' 


ISO 


215 


195 220 


0.00 


13 


195 


235 , 


190 


1 190 ' 


185 


220 


200 225 


0.00 


U 


1 195 


215 


1S5 


! 195 j 


190 


225 


200 225 


0.00 


15 


; iso 


1 200 




1 












16 


1 


1 j 




I 










17 


' 


















18 


I 


i 




; 












19 




















20 


' 


i 




I 
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Test E-9 

Date .-April 24, 1959 

Outdoor Temperature: 66 F Humidity: 54% Wind: 6.5 

m p.h W Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway Xo. 2 

Automatic Sprinklers: None 

Vents: 31.5 square feet at top of stairway Xo. 2 

Curtain Boards: Corridors and stairwell openings to corridors 

Automatic Fire Detection: Coverage as shown in Figure 12 

Other: Vent opened by operation of fusible link rated at 165 
degrees Fahrenheit Two doors hung with spring loaded 
hinges installed in partition at curtain board in all corridors; 
one door opening in each direction. Automatic door closers 
installed on two classroom doors opening into the second 
floor corridor east of curtain board. 

Comments: 

Test fire very slow developing. 

Doors pushed open by fire gas pressure allowing smoke 
to enter west end of each corridor so that they all became 
untenable from smoke eventually. 

Automatic door closers operated 12 minutes after start 
of test fire. 

Vent opened in 10 minutes 
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Automatic Fire Detection System 



Circuit No. 


Area Covered 


Response Time from 


Fire Start 


Minutes Seconds 


1 


1st Floor Corridor 


7 


50 


2 


2nd Floor Corridor 


s 


20 


3 


3rd Floor Corridor 


9 


1 


4 


Room 203 


8 


40 


5 


Stairway Xo. 2 


7 


25 


6 


Stairway Xo. 1 


8 


41 



Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


i Pressure 
Inches 
of Water 


Thermocouple Location 


















11 


12U 


12L 


13U 


13L 


14U 


14L 




1 


85 


75 


75 


85 


85 


85 


75 


0.00 


2 


95 


80 


75 


85 


85 


85 


75 


0.00 


3 


100 


85 


75 


85 


85 


85 


75 


0.01 


4 


100 


85 


80 


85 


85 


85 


75 


0.02 


5 


90 


85 


80 


85 


85 


85 


75 


0.05 


6 


90 


85 


80 


85 


85 


85 


75 


0.02 


7 


90 


85 


80 


85 


85 


85 


75 


0.02 


8 


100 


85 


85 


85 


85 


85 


75 


0.01 


9 


285 


120 


85 


100 


95 


85 


75 


0.03 


10 


765 


205 


185 


160 


150 


85 


75 


-0.03 


11 


1360 


395 


350 


290 


255 


85 


75 -0.03 


12 


1490 


540 


545 


425 


355 


85 


75 


-0.05 


13 


1535 


505 


560 


460 


390 


85 


75 


-0.05 


14 


1485 


645 


570 


505 


450 


90 


80 j -0.06 


15 


1235 


610 


540 


500 


440 


95 


80 


-0.05 


16 


1380 


660 


580 


520 


465 


105 


85 


-0.05 


17 


1355 


655 


545 


530 


465 


110 


85 


-0.05 


18 


1205 


625 


520 


495 


430 


110 


85 


-0.05 


19 


1070 


530 


445 


460 


390 


110 


85 


-0.05 


20 


950 


480 


420 


420 


365 


105 


85 


-0.05 
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Temperature and Pressure Readings 



SECOND FLOOR 


Temperature-Degrees Fanrenhetf 


Pressure 
Inches 


Time 
Mm- Thermocouple Location 


"*"" 21 ; 22U , 22L 23U 


, 23L 


24U 


1 24L , 25 T 


1 5C 5C 75 


55 


Co 


55 


5 55 OoCO 


2 ! ?r 50 t 50 


55 


5 


55 


55 55 


C.01 


j 3 55 , 50 SO 


co 


i 5 


85 


85 55 03 


4 ' 5 ' 5 50 


55 


5 


85 


5 i 5 1 0.04 


5 ' 55 , 5 80 


85 


55 


85 


85 85 


0.03 


i o ! 55 55 ' SO 


5 


85 


85 


5 85 


0.02 


i 7 i 85 . 55 , 60 


85 


5 


5 


85 5 


0.02 


i 8 j 5 = ! 80 


85 


85 


85 


85 


35 


0.05 


1 9 , 135 , 90 ' 80 


85 


85 


85 


5 i 85 


0.06 


! 10 , 255 ' 145 ' 100 


120 


110 


85 


85 


85 


0.09 


J 11 1 475 ' 315 195 


215 


200 


95 


85 


85 


0.01 


! 12 ' 625 : 480 405 


375 


340 


100 


85 


85 


0.00 


, 13 ! 670 535 490 


415 


385 


100 


85 


85 


-OoOl 


i U ' 745 ' 585 540 475 


440 


105 


85 


85 


-0.01 


15 730 , 590 550 495 


460 


115 


90 


90 


-0.01 


1 lo 745 595 575 515 


475 


120 


90 90 


-0.01 I 


17 , 730 : 500 , 585 520 


490 


125 


95 


95 


-0.01 


18 , 690 575 5~0 ! 505 


4SO 


125 


100 


100 -0.01 


. 19 ' 6CO ' 550 550 ' 4C5 


465 


13C 


100 


100 -0.01 


20 620 ' 505 510 450 


430 


130 


100 


100 -0.01 



THIRD FLOOR 


Tire* 
Mfc- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


1 Thermocouple Location 


31 


32U 


32L 


33U 


33L 


34U 


341 


35 


1 i 75 75 


85 


85 


85 


85 


85 


85 


0.01 


2 I 75 


75 


85 


85 


85 


85 


85 


85 


Oc02 


3 ! 75 


75 


5 


85 


85 


85 


85 


85 


0.03 


4 


80 


75 


85 


85 


85 


85 


85 


85 


0.04 


5 


80 


80 


85 


85 


85 


85 


85 


85 


0.04 


6 


80 


80 


85 


85 


85 


85 


85 


85 


0.03 


7 


80 


80 


85 


85 


85 


85 


85 


85 


0.03 


8 


80 


80 


85 


85 


85 


85 


85 


85 


0.02 


9 


85 


80 


85 


85 


85 


85 


85 


85 


0.06 


10 


165 


125 


105 


85 


115 


90 


85 


110 


0,11 


11 


275 


175 


145 


90 


115 


105 


95 


125 


0.05 


12 


405 


250 


175 


100 


115 


120 


105 


155 


0.02 


13 


450 


285 


195 


105 


120 


125 


110 


170 


0.02 


U 


495 


335 


220 


115 


115 


145 


120 


190 


0.02 


15 


500 


330 


245 


120 


120 


150 


125 


195 


0.02 


16 


520 


345 


255 


125 


125 


160 


130 


205 


0.02 


17 


515 


350 


260 


125 


130 


165 


135 


2O5 


0.02 


78 


500 


340 


260 


130 


135 


165 


135 


200 


0.02 


19 


480 


340 


265 


130 


135 


165 


140 


205 


0.02 


20 


455 


350 


265 


130 


140 


170 


145 


215 


0.02 
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Test E-10 

Date: April 24, 1959 

Outdoor Temperature: 66 F Humidity: 54% Wind: 6 3 

m.p h. W Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway Xo. 2 

Automatic Sprinklers: None 

Vents: 42 square feet at top of stairway Xo. 2 

Curtain Boards: Corndors and stairway openings to corridors 

Automatic Fire Detection: Coverage as shown in Figure 12 

Other: Vent opened when temperature at thermocouple nearest 
test fire reached 200 degrees Fahrenheit. Two doors hung 
with spring loaded hinges installed in partition at curtain 
board in all corridors; one door opening in each direction. 

Comments: 

Earlier operation of vent than in Test E-9 prevented 
pressures developing sufficiently to open doors in corridors. 

East end of first and second floor corridors cleared 
quickly after vent was opened. 
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Automatic Fire Detection System 



Circuit No. 


Area Covered 


Response Time from 


Fire Start 


Minutes Seconds 


1 


1st Floor Corridor 


3 


45 


2 


2nd Floor Corridor 


4 


20 


3 


3rd Floor Corridor 


5 


28 


4 


Room 203 


4 


37 


5 
6 


Stairway Xo 2 
Stairway Xo 1 


3 

4 


19 
32 



Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 










i 




11 


12U 


12L 


13U 


13L ' 14U 14L 


1 


120 


90 


85 


90 


90 


85 


75 0.00 


2 


125 


95 


90 


95 


90 


85 


75 


0.01 


3 


130 


105 


95 


95 


95 


85 


75 


0.01 


4 


150 


130 


110 


100 


100 


85 


75 


0.02 


5 


340 


320 


290 


125 


115 


90 


75 


-0.03 


6 


840 


400 


380 


250 


220 


90 


75 


-0.06 


7 


840 


405 


400 


310 


250 


90 


75 


-0.06 


8 


865 


430 


415 


350 


280 


95 


75 


-0,06 


9 


905 


460 


440 


370 


300 


95 


75 


-0.06 


10 


95*5 


460 


450 


385 


320 


100 


75 


-0.07 


11 


995 


475 


465 


400 


350 


100 


75 


t0 07 


12 


1050 


485 


465 


415 


360 


105 


75 


-C.07 


13 


1020 


465 


435 


420 


370 


105 


80 


-0.07 


14 


970 


465 


420 


420 


350 


105 


80 


-0.07 


15 


930 


440 


420 


405 


340 


105 


80 


-0.07 


16 


915 


440 


425 


395 


330 


105 


80 


-0.07 


17 


875 


435 


405 


395 


330 


105 


80 


-0.07 


18 


785 


400 


365 


395 


350 


105 


80 


-0.07 


19 


745 


355 


360 


370 


330 


100 


80 


-0.07 


20 


555 






340 


300 


100 




-0.07 
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Temperature and Pressure Readings 



SECOND FLOOR 


Tune 
Min- 


Temperature-Degrees Fahrenheit 


Pressure 
inches 


Thermocouple Location 


utes 


21 


22U 221 23U 


23L 


24U i 


24L ! 


25 


of Water 


=s==s= 

1 


=: 


95 


90 


- c-,/1 
WW 


IOC 


30 , 








0.03 


2 


105 


100 


eo 


100 


100 ' 


SO i 


50 


60 


03 


1 3 


lie 


100 


95 


100 


, 100 





80 


SO 


0.05 


4 


145 


115 


95 


100 


100 


55 i 


85 i 


55 


0.05 


I 5 


525 


240 


185 


110 


i 110 


35 


65 


35 


0.00 


6 


450 


i 355 


315 


200 


! ISO 


90 1 


SO , 


80 


-0.03 


< 7 


470 


' 385 


340 


250 


, 230 


95 ! 


60 j 


80 


-0.05 


8 


' 490 


400 


355 


310 


, 240 


100 ! 


30 ; 


80 


0. 02 


9 


515 


420 


360 


345 


520 


105 I 


60 | 


SO 


-0.02 


i lo 


530 


440 


4-20 


365 


i 340 


no ! 


60 ! 


80 


-0.02 


! n 


1 555 


435 


450 


385 


1 355 


110 j 


65 ' 


85 


-0.02 


; 12 


1 565 


f 470 


465 


405 


370 


115 ; 


85 | 


85 


-0.03 


! 13 


565 


' 465 


470 


515 


380 


120 ; 


So ! 


85 


-0.02 


u 


' 545 


450 


470 


42C 


OGO 


135 


85 ', 


35 


-0 02 


15 


560 


450 


465 


410 


360 


125 ' 


85 i 


5 


-0.02 i 


16 


, 565 


450 


465 


400 


, 350 


125 ! 


85 


85 


-0.02 


17 


515 


425 


445 


405 


1 300 


130 ' 


90 ' 


90 


-0.02 


18 


, 455 


400 


415 ! 395 


370 i 


130 ' 


90 | 


85 


-0.02 


, * 9 


4o5 


375 


3S5 375 


i 355 


130 ! 


95 i 


90 


-0.02 


20 




I 360 


335 . 


130 i 


90 


90 


-0.02 



THIRD FLOOR 


Time 

Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


31 


32U 


32L 


33U 


33L 


34U 


34L 


35 


, 


95 


90 ! 90 


80 


80 


80 


80 


80 


0.00 


2 


95 90 


90 


80 


80 


80 


80 


80 


0.01 


3 


100 


95 


90 


80 


80 


80 


80 


80 


0.02 


4 


110 


100 


95 


80 


80 


80 


80 


80 


0.03 


5 


205 


110 


95 


80 


80 


80 


80 


80 


-0.03 


6 


290 


160 


100 


80 


80 


80 


80 


80 


-0.03 


7 


325 


185 


115 


80 


80 


80 


80 


80 


-0.03 


B 


335 


195 


135 


90 


85 


85 


80 


85 


-0.03 


9 


365 


210 


150 


100 


85 


90 


85 


85 


-0.03 


10 


380 


220 


165 


100 


85 


90 


85 


85 


-0.03 


11 


400 


230 


175 


105 


85 


95 


85 


85 


-0.03 


12 


405 


235 


180 


110 


90 


100 


90 


90 


-0.04 


13 


410 


235 


190 


110 


95 


100 


90 


90 


-0.04 


U 


405 


255 


195 


110 


90 


100 


90 


90 


-0.03 


15 


405 


255 


200 


105 


90 


100 


90 


90 


-0.02 


16 


410 


255 


200 


105 


95 


105 


95 


90 


-0.02 


17 


390 


245 


205 


120 


95 


105 


95 


95 


-0.03 


18 


375 


245 


205 


115 


100 


105 


95 


95 


-0.03 


19 


345 


235 


205 


115 


100 


105 


95 


95 


-0.03 


20 






200 


105 


100 


105 


95 


95 


-0.03 
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Series F 

Vents and Curtain Boards 
Summer Conditions 

This series like the E Series was conducted to de- 
termine the effectiveness of a combination of vents 
and curtain boards except that this series attempts to 
simulate conditions within the building that could be 
prevalent during summer months and during evacu- 
ation of the building under fire conditions. 

Test F-l 
Date: May 21, 1959 

Outdoor Temperature: 67 F. Humidity: 61% Wind: 6.5 

m.p h. S Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire : Base of stairway No 2 

Automatic Sprinklers: None 

Vents : 42 square feet at top of stairway Xo. 2 

Curtain Boards: Corridors and stairway openings to corridors 

Automatic Fire Detection: None 

Other: Vent opened when temperature at thermocouple nearest 
test fire reached 200 degrees Fahrenheit. Exit doors at west 
end of first floor corridor opened 30 seconds after vent 
opened. Fusible links (135 degree Fahrenheit rating) sus- 
pended at the 7 foot level in each corridor opening to the 
stairways. Center of both stairways opened to provide 
unobstructed passage to the top. 

Comments: 

First floor corridor stayed tenable from smoke during 
entire test, particularly the west end 

Maximum tenable temperatures in the second floor cor- 
ridor were reached about one minute after untenable smoke 
conditions at the east side of the curtain board 

The fusible links installed in the corridor openings 
fused as follows: 

Stairway No. 2 Stairway No. 1 

1st Floor 43^ minutes Did not fuse 

2nd Floor 5 minutes 7 minutes 

3rd Floor 5J^ minutes 8 minutes 
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1ST FLOOR CORRIDOR WEST 15 FT) 




0323456 



020 



010 



brVENT<E42 SQ FT) 



-010 




B 9 '0 11 12 13 14 15 36 17 IS 19 20 
TIME MINUTES 



3RD FLOOR 



-2ND FLOOR 



1ST FLOOR 




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

TIME MINUTES 
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Temperature and Pressure Readings 





FIRST FLOOR 




Time 


Temperature-Degrees Fahrenheit 






Min- 


Thermocouple Location 


Inches 




utes 


11 


12U 


12L 


13U , 13L 


14U 


14L 


' of Water 




1 


, no 


100 


90 


110 95 


95 


85 


f^r- 

j* L'L/ 




2 


115 


100 


90 


110 ICO 


IOC 


-5 


"- 'yr 

-> V^j. 




3 


, 125 


100 


85 


110 ; 100 


IOC 


3 5 


c.co , 




4 


' 180 


105 


90 


no i ICG ; 


ICC 


90 


-C. 03 . 




5 


' 520 


130 


95 


115 ' IOC 


JLx^O 


~5 


-0.02 




6 


710 


150 


90 


125 ICO 


ICC , 


r'5 


f . /^,n . 

U.U.- 




7 


; 905 


310 


155 


165 > 165 ' 


100 


Fo 


-c.oi ; 




8 


1 920 


375 


185 


225 i 225 


125 


90 


-0.02 




9 


' 980 


375 


205 


265 ! 230 ! 


145 ' 


100 


' J v^ w- 




10 


980 


375 


175 


230 ' 290 


15C ' 


105 


-C.C2 




11 


1070 


370 


165 


2FO 290 ,' 


155 


95 


-C.C2 , 




12 


, 1060 


335 


125 


265 i 290 1 


150 


90 


-C.02 




13 


j 950 


290 


1C5 


2^0 , 175 ' 


125 i 


85 


-0,02 




14 


I 85 


275 


106 


255 f 150 


1C5 ' 


5 


U a ^.i- 




15 


! 815 


245 


105 


235 r 1C5 


100 


55 


-O.C1 ! 




16 


j 730 


230 ( 


100 


220 ' 105 


IOC | 


85 


-o.ci ; 




17 


! 705 


220 ( 


95 


215 j 95 


95 ! 


85 


-O.Cl 




18 


635 


215 


90 


200 , 90 i 


35 * 


85 


-O.CI 


i ' 9 


610 


200 


90 


200 i 90 


95 


cr* 
- <- 


r* r'" 
""*-. ww- 


20 


545 


155 


90 


190 | 90 , 


95 


SO 


-0.01 , 




SECOND FLOOR 


T.* 


Temperature-Degrees Fahrenheit 


1 


Time 
Min- 


Thermocouple Location 


Inches , 


utes 


n i 


Oil 1 


111 i * 


OM ' O-il tJtt 


< f\A\ 


' *>JE 


| of Water 



lime 
Min- 


Thermocouple Location 




pressure 
Inches , 


utes 


21 


22U I 22L 23U ! 23L 24U , 24L 


25 


of Water 


1 


100 


90 


90 


100 


95 95 


95 


95 


0.00 


2 


100 


90 


90 


100 


95 


95 


95 


95 


0.01 


3 


105 


95 


90 


100 95 


95 


95 


95 


0.02 


4 


130 


120 


95 


100 100 


100 


95 


95 


C.01 


5 


200 


215 


130 


115 


110 


105 


95 


95 


-0.04 


6 


30O 


315 


210 


190 


175 


155 


105 


95 


-0.04 


7 


450 


385 


325 


300 


250 220 


125 


100 


-0.02 


8 


500 


400 


370 


340 


320 


270 


165 


120 


-C.01 ; 


9 


515 


400 


390 


365 


350 


2G5 


190 


130 


-0.01 ; 


10 


550 


430 


390 


370 


350 


290 


200 


135 


-0.01 


11 


560 


44C 


420 


385 


375 


320 


215 


140 


-0.01 


12 


560 


435 


420 


405 


385 


315 


230 


135 


-0.01 


13 


525 


405 


410 


390 


385 


320 


245 


130 


-0.01 


14 


495 


305 


395 


365 


355 


305 


250 


145 


-0.01 1 


15 


455 


360 


380 


355 


345 


295 


250 


150 


-0.01 ! 


16 


425 


340 


340 


335 


325 


285 


240 


160 


-0.02 i 


17 


390 


320 


320 


310 


505 


265 


230 


155 


-0.02 


18 


360 


310 290 


300 


290 255 


220 


150 


-0.02 


19 


330 


2bO 280 


285 


230 250 


215 


150 


-0.02 


20 


315 


275 255 


270 260 225 

i 


205 


140 


-0.02 
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Temperature and Pressure Readings 











THIRD 


ROOR 








Time 

Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


i 


















31 


i 32U | 


32L 


33U i 


331 i 


34U 


1 341 


35 




1 


90 


90 , 


100 


90 : 


100 i 


95 


95 


! 95 0.00 


2 


95 


90 


100 


90 , 


loo : 


95 


, 95 


i 95 


0.01 


3 


105 


95 


100 


' 95 ! 


100 ' 


95 


95 


95 


0.02 


4 


140 


105 


105 


' 95 ; 


100 ' 


95 


95 


! 95 0.02 


5 


170 


115 


110 


100 


105 i 


100 


i 100 


100 


-0.01 


6 


215 


125 


110 


1 105 


105 i 


110 


1 100 


1 105 0.00 


7 


275 


150 


115 


115 


110 ' 


135 


: 115 


125 ' 0.01 


8 


320 


165 


125 


130 


125 ! 


170 


130 


180 ; 0.02 


9 


290 


180 


150 


155 


150 , 


190 


165 


200 ! 0.03 


10 


295 


185 ' 


155 


165 


160 ! 


200 


170 


: 205 0.03 


11 


285 


185 ' 


170 


175 


170 < 


210 


190 


220 0.03 


12 


255 


190 ' 


175 


185 


180 ' 


220 


200 


230 0.03 


13 


240 


, 185 ; 


175 


190 


190 ; 


225 


205 


235 0.03 


U 


250 


185 


130 


195 


195 


225 


205 


235 


0.03 


15 


' 210 


185 


ISO 


200 


20C , 


225 


205 


230 0.02 


Id 


205 


, 180 , 


175 


. 195 


195 : 


215 


205 


225 


0.03 


17 


1 200 


175 


170 


i 190 


190 


210 


200 


220 


0.03 


18 


190 


175 


170 


1 190, 


190 . 


200 


195 


210 


0.03 


19 


180 


170 


170 


1 185 


185 , 


200 


190 


205 


0.02 


20 


' ISO 


170 


165 


i 180 i 


180 . 


195 ; 


185 


195 


0.02 
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Test F-2 

Date: May 22, 1959 

Outdoor Temperature: 66 F Humidity: 61% Wind: 8.6 

m.p.h. S Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway Xo 2 

Automatic Sprinklers: None 

Vents: 42 square feet at top of stairway Xo, 2; 42 square feet at 
top of stairway Xo 1 

Curtain Boards: Corridors and stairway openings to corridors 
Automatic Fire Detection: Xone 

Other: Vents opened when temperature at thermocouple nearest 
test fire reached 150 degrees Fahrenheit Exit doors at west 
end of first floor corridor opened 30 seconds after vents 
Both stairways opened to provide an unobstructed passage 
to the top. Xo smoke density readings taken during this 
test. Reports of smoke conditions from observers only. 

Comments: 

Untenable smoke conditions resulted in second and 
third floor corridors immediately after vents were opened. 
West end of second floor corridor cleared in 2 minutes after 
vents opened. 

Maximum tenable temperature never reached at west 
end of first floor corridor. 

Curtain boards did delay heat travel to west end of 
building. 
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; V4 7SMBLE ; 

::: | / P EV?PA*LSE yi 




5 5 



591011 2 13 i* 15 16 17 18 19 20 
TIME MINUTES 




<-*-VENT *: SQ FT W42 SO FT) 



^- 1ST & 3RD FLOOR - 


-2ND FLOOR 




- 5 4 5 6 7 8 9 10 11 
TIME MINUTES 
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Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 




Thermocouple Location 


Inches 


11 


12U i 121 13U , 13L ' 14U 


of Water 
14L 


1 


75 , 75 ' 75 , 75 ' 75 75 


75 C . 00 


2 


90 80 [ 85 


SO 140 1 80 


: 75 : c.ci 


3 120 


85 80 80 


100 SO 


75 : C.02 


4 


230 100 85 ; 90 < 90 30 


75 -C.C2 


5 


570 145 


90 


110 < 100 80 


^5 '-C.05 


6 


700 


255 


180 


150 


160 100 


80 '-0.03 


7 


790 


265 


135 


195 ! 170 105 


90 .-0.03 


8 


945 


350 


190 


255 


280 


140 


125 ,-0.03 


9 


970 


320 


160 


265 , 275 140 


90 1-0.03 


10 


945 


355 


195 


255 ; 250 115 


105 [-0.03 


11 


990 


405 


235 


310 


340 


115 


135 ;-0.03 


12 


1060 


355 


170 300 


255 


130 


105 --0.03 


13 


905 


345 


150 


280 


240 115 


105 J-0.03 


14 


895 


320 


145 


260 


210 


110 


95 j-0.03 


15 


830 


300 


135 


250 


210 


110 


90 j-0.03 


16 


780 


230 


95 


230 


155 


100 


85 -0.03 


17 


680 


230 


115 


215 


155 


90 


80 '-0.02 


18 
















19 














1 


20 

















SECOND FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure ! 
Inches 
of Water 


Thermocouple Location 


21 


22U 


22L 


23U 


23L 


24U 


24L 


25 


1 


75 


75 


75 


75 


75 


75 


75 


75 


0.00 


2 


80 


75 


75 


80 


80 ! 80 


80 


80 


0.01 


3 


85 


85 


75 


80 


80 


80 


80 


80 


0.02 


4 


120 


135 


95 


90 


90 


90 


85 


85 


-0.02 


5 


220 


210 


170 


155 


135 


120 


90 


85 


-0.04 


6 


290 


235 


220 


205 


195 


160 


105 


85 


-0.03 


7 


340 


265 


245 


240 


225 


190 


115 


95 


-0.03 


8 


395 


305 


280 


275 


260 


210 


120 ! 105 


-0.03 


9 


450 


340 


335 


295 


280 


225 


130 i 110 


-0.03 


10 


470 


350 


355 


325 


315 


250 


140 


100 


-0.05 


11 


500 


380 


370 


345 


330 


260 


150 


130 


-0.06 


12 


525 


390 


410 


355 


350 


270 


160 


120 


-0.06 


13 


475 


360 


380 


345 


340 


275 


160 


105 


-0.05 


14 


450 


340 


330 


330 


325 


260 


155 


100 


-0,04 


15 


420 


330 


325 


315 


300 


250 


150 


100 


-0.03 


16 


385 


300 


290 


300 


285 


240 


150 


95 


-0.03 


17 


350 


275 


265 


285 


275 


230 


145 i 90 


-0.03 


18 




















19 




















20 



















Temperature and Pressure Readings 



THIRD FLOOR 


TUM 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


31 


, 32U 


32L 


33U 


33L 


34U 


34L ' 35 


I 


75 


75 ' 


75 


75 


75 


; 75 


75 75 


0.00 


2 


75 


^5 


60 


! 80 


80 


80 


SO 


80 


0.00 


3 


5 


75 


SO 


i SO 


80 


, 80 


80 


SO 0.01 


4 


110 


55 


90 


, 85 


90 


85 


35 


80 -0.02 


5 


145 


95 


95 


' 85 


90 


90 


85 90 -0.03 


6 


155 


110 


IOC 


! 90 


90 


100 


90 105 


-0.03 


7 


21C 


' 135 , 


110 


i no 


100 


110 


100 120 


-0.03 


8 


255 


155 


125 


i 130 


105 


120 


110 , 130 -0.03 


9 


305 


185 ! 


135 


' 140 


110 


125 


120 140 :-0.03 


10 


320 


205 ' 


150 


: 160 


125 


140 


135 155 


-0.03 


11 


320 


215 ' 


105 


175 


135 


150 


145 


160 


-0.03 


12 


1 370 


235 


175 


190 


145 


160 


155 175 


-0.03 


13 


315 


235 ' 


185 


190 


150 


165 


160 


180 


-0.03 


! 14 


3C5 


225 


185 


i 185 


155 


165 


160 


185 


-0.03 


15 


310 


220 


130 


185 


155 


160 


160 


175 


-0.03 


16 


275 


215 , 


180 


| 135 j 


150 


165 


160 


170 


-0.03 


' 17 


, 260 


210 , 


175 


! 180 ; 


150 


165 


160 j 170 


-0 C 03 


i 18 


t 






i 






i 




1 19 
! 20 


i 


i 




i 
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Test F-3 

Date: May 22, 1959 

Outdoor Temperature: 64 F Humidity: 61^ Wind: 8 6 

m p h S Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway Xo 2 

Automatic Sprinklers: Xone 

Vents: 42 square feet at top of stairway Xo, 2; 42 square feet 
at top of stairway Xo 1 

Curtain Boards: Corridors and stairway openings to corridors 
Automatic Fire Detection: Xone 

Other: Vents opened by operation of fusible links rated at 165 
degrees Fahrenheit Exit doors at west end of first floor 
corridor opened 30 seconds after vent over stairway Xo. 2 
opened. Both stairways opened to produce an unobstructed 
passage to the top. Xo smoke density readings taken during 
this test. Reports of smoke conditions from observers only. 

Comments: 

All corridors tenable for the first 3}^ minutes of test. 
Smoke in second and third floor corridors became very dense 
immediately following opening of vent at the top of stair- 
way No. 2. Corridors cleared relatively fast after vents were 
opened. Vent over stairway Xo. 2 opened in 7 minutes. 
Vent over stairway Xo. 1 opened in 12 minutes. 
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Temperature and Pressure Readings 





FIRST FLOOR ' 




Temperature-Degrees Fahrenheit 




Min- i Thermocouple Location Inches 




u ~ ; 11 


12U 


12L 


ot Water , 
13U 13L 14U 14L 




i ; 105 


35 


65 


90 90 90 SO C.OO 




2 


110 


90 


85 


90 9C , 93 , 30 C.GQ , 




3 


145 115 


90 


95 


90 90 i BZ 0.01 




4 


235 loo 


95 


100 


100 '85 55 O.C1 , 




5 


330 | 150 


105 


110 


105 ,90 '95 0.01 , 




6 


470 i 225 


175 


120 ; 12C ; 95 '110 0.03 ' 




7 


530 


265 


195 


145 155 ! 1G5 '125 0.02 ; 




8 


565 


235 


120 


195 210 , 135 <12C - -0.05 , 




9 


710 


230 


120 ! 190 135 j 120 ! 1^0 -0.03 ' 




10 


790 


260 


165 


200 IPS 1 1IC ; ICC i -0.04 , 




11 


910 


315 


230 


255 


240 135 '115 -0.05 




12 


1030 


335 


190 


225 


275 ' 150 ,135 -0.04 




13 


1080 


310 


110 


255 


225 i 145 95 -C.D5 




14 


1060 


360 


185 


235 


215 * 100 ; ICO ' -0.06 ' 




15 


1055 


420 


245 


?95 


315 ' 135 125 -0.05 , 




16 


1050 


400 


185 


310 


325 . 165 13C -C.06 ; 




17 


1115 


410 


170 


3C5 


315 1 155 , 125 -O.C4 ; 




18 


1135 


390 


255 


^00 


305 ! 140 , 120 i -C.G4 ] 




19 


790 


385 


435 


5?0 


325 j 195 155 | -C.C-4 ! 




20 










! j 





SECOND FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure . 
inches 
of Water 

j 


Thermocouple Location 


21 


22U 


22L 


23U 


23L 


24U 


24L 


25 


1 


100 


95 


85 


90 


90 90 


P5 


85 


c.oo< 


2 


105 


100 


90 


95 


90 ' 90 


85 


85 


0.01 


3 


125 


120 


105 


95 


95 i 95 


35 


85 


C.Oli 


4 


180 


175 


125 


110 


105 I 100 90 


90 


c.oi! 


5 


215 


210 


150 


125 


115 


110 J 95 


90 


C.Ol 


6 


265 


240 


135 


160 


150 


135 


105 


100 


0.02 


7 


295 


255 


200 


195 


185 


165 


130 


12C 1 -0.03 


8 


305 


260 


215 


225 


210 


180 


150 


120 -C.03 


9 


325 


270 


225 


240 


235 


190 


130 


110 


-C.03J 


10 


350 


285 


235 


255 


240 


205 


140 


105 


-C.03 


11 


400 


320 


285 


285 


270 


225 


150 110 


-0.02 


12 


440 


360 


300 


300 


290 


240 


16C 120 


-006 


13 


405 


360 


340 


325 


305 


255 


160 ! 120 


-0.06 


14 


470 


375 


410 


330 


320 


260 


160 I 100 


-0.06 


15 


475 


365 


360 


340 


330 


260 


160 ' 105 


-0.06 


16 


515 


400 


375 


360 


345 


275 


150 | 120 


-0.06 


17 


520 


400 


370 


365 


350 


285 


155 120 


-0.06) 


18 


520 


400 


380 


370 


350 


285 


155 1 110 


-0.06 


19 


495 


385 


330 


355 


340 


270 


155 I 155 


-0.05 


20 














i 
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Temperature and Pressure Readings 



THIRD FLOOR 


Tim* 
Mm- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


1 Thermocouple Location 


i 














31 , 32U 32L 


; 33U 


33L 


34U 


! 34L 


35 




1 


95 90 9C 


85 ' P5 


85 


85 


5 0.00 


2 


ICO 90 95 


, ?5 95 


90 


90 


85 0.00 


3 


125 ICO ICC 


' 90 


95 


: 95 


90 


90 


0.01 


4 


10 125 110 


' 90 


100 


! 100 


95 


95 


0.05 . 


5 


205 150 125 


1 100 


105 


125 


115 95 


0.02 i 


6 


205 175 170 


' 115 


130 


140 


135 


110 0.02 


7 


! ISO 175 ' 190 


140 


155 


140 


155 130 -0.02 


8 


; 175 170 165 


140 


145 


140 


135 135 


-o.oi ; 


9 


165 - 165 150 


135 135 


150 


140 


145 


-0.01 ! 


10 


, 160 145 130 


135 135 


160 


145 ! 150 


-0.01 


11 


190 145 ; 155 


135 135 


165 


150 165 


-0.01 


12 


230 150 140 


140 ' 140 


170 


155 170 -0.01 


13 


270 165 i 145 


150 


145 


165 


155 


180 -0.02 


14 


305 190 150 


155 


150 


160 


150 


175 -0.03 


15 


320 ' 205 ! 160 


170 


145 


170 


155 ! 175 


-0.03 


16 


325 ' 235 180 


140 145 


185 


170 


170 


-0.03 


17 


325 ! 255 ; 175 


215 ' 155 


185 


170 180 


-0.03 


18 


355 255 200 


210 , 160 


180 


165 


185 | -0.03 


19 


335 245 190 


195 : 160 


180 


165 


170 


-0.03 


20 


I 
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Test F-4 

Date: April 22, 1959 

Outdoor Temperature: 71 F Humidity: 62% Wind: 4.7 

m.p.h. W Average 

Fuel: 1,400 pounds of solid pallets 

Location of Test Fire: Base of stairway No 2 

Automatic Sprinklers: None 

Vents: 63 square feet at top of stairway Xo. 2 

Curtain Boards : Corridors and stairway opening to corridors 

Automatic Fire Detection: Coverage as shown in Figure 12 

Other: Vent opened when temperature at thermocouple nearest 
test fire reached 200 degrees Fahrenheit. Exit doors at west 
end of first floor corridor opened 1 minute after vent opened. 

Comments: 

Vent cleared first and second floor corridors quickly but 
had no effect on the third floor corridor. Second and third 
floor corridors untenable due to smoke before vent opened. 
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Automatic Fire Detection System 



Circuit No. 


Area Covered 


Response Time from 


Fire Start 


Minutes Seconds 


1 


1st Floor Con if lor 


6 


50 


2 


2nd Floor Conidor 


t 


5 


3 


3rd Floor Corridor 


10 


50 


4 


Room 203 


fi 


5 


5 


Stairway Xo 2 


4 


50 


6 


Stairway Xo. 1 


7 


20 



Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


11 


12U 


12L 


13U | 131 


uu 


UL 












I 


1 


115 


90 


90 


95 


95 


95 


85 


0.00 


2 


115 


90 


90 


95 


95 


95 


85 


0.00 


3 


130 


90 


90 


95 


95 


95 


85 


0.00 


4 


130 


95 


90 


100 


95 


95 


85 


0.00 


5 


150 


100 


90 


100 


95 


95 


85 , -0.01 


6 


210 


120 


105 


100 


100 


95 


85 i -0.02 


7 


500 


150 


110 


120 


105 


100 


85 I -0.04 


8 


650 


190 


125 


130 


110 


95 


85 


-0.05 


9 


750 


240 


150 


165 


120 


100 


90 


-0.05 


10 


900 


290 


185 


200 


170 


105 


100 


-0 % 06 


11 


985 


360 


235 


240 


210 


120 


110 


-0.08 


12 


1080 


380 


270 


280 


240 


140 


110 


-0.07 


13 


1080 


415 


300 


310 


260 


150 


115 


-0.07 


U 


1150 


440 


345 


340 


270 


170 


115 


-0.08 


15 


1175 


400 


310 


335 


290 


180 


110 


-0.08 


16 


1210 


335 


225 


335 


230 


170 


100 


-0.08 


17 


1230 


335 


210 


285 


205 


150 


110 


-0.07 


18 


1205 


320 


250 


310 


240 


150 


105 


-0.07 


19 


950 


315 


205 


280 


200 


150 


100 J -0.07 


20 


955 


290 


195 


255 


180 


135, 


100 | -0.07 



156 
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Temperature and Pressure Readings 



SECOND FLOOR 


Time 
' Min- 
utes 

~ 


Temperature-Degrees Fahrenneit 




Thermocouple Location 


Inches 


; 21 


22U 


22L 23U 


23L 


24U 


24L 


25 


of Water 


1 


ss' = 

! loo 


100 


. 9C 


95 


95 


9j^ 
v> 


90 


90 


0.00 


2 


! ico 


<w>W 


' 90 


95 


95 


95 


: 90 


90 


i 0.00 


\ 3 


' 103 


100 


. 90 


95 


95 


95 


90 


90 


0.02 


\ 4 


i 105 


100 


95 


-u^W 


ICO ' 


95 


! 90 


90 


1 0.00 


\ $ 


110 


; 105 


; 95 


ICO 


; 100 


95 


1 90 


90 


-0.03 


! 


' 140 


, 125 


' 105 


100 


100 


95 


90 


90 


' -0.03 


i 7 


! 245 


190 


150 


140 


120 


115 


100 


ICO 


-0.04 


i 8 


; 310 


1 225 


i 200 


160 


145 


135 


I 105 


100 


; -o.o5 


1 9 


J 315 


. 275 


> 230 


2C5 


180 i 


175 


i 125 


100 


, -0.05 


! 10 


i 425 


320 


1 2"5 


250 


220 ' 


205 


< 150 


115 


I -0.05 


i " 


i 490 


' 360 


335 


295 


250 ; 


240 


; 170 


110 


! -0.05 


12 


i 520 


1 390 


1 325 


320 


'285 ! 


260 


195 


110 


, -0.06 


i i3 


, 535 


420 


1 325 


340 


305 


2EO 


' 205 


120 


-0.06 


1 14 


1 535 


430 


335 


350 


320 


295 


215 


125 


-0.06 


i 15 


' 595 


440 


350 i 360 


1 330 


310 


1 225 


125 


! -0.05 ! 


l 16 


! 530 


435 


340 


360 


335 


510 


1 230 


115 


-0.05 , 


: 17 


505 


425 


340 355 


330 


310 


J 235 


110 


, -0.05 


18 


1 510 


415 


340 355 


i 325 


310 


240 


115 


; -0.05 


19 


I 455 


3S5 


325 ; 345 


315 


300 


235 


110 


' -0.05 


20 


' 410 


355 


315 320 


! 300 ' 


2SC 


225 


110 


; -0.05 



THIRD FLOOR 


Tim* 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
inches 
of Water 


Thermocouple Location 


31 j 32U 321 


33U 


33L 


34U 


34L 


35 


I 


95 ' 90 j 90 


90 


90 


90 


90 


90 


-0.01 


2 


95 90 ! 95 


90 


90 


90 


90 


90 


-0.01 


3 


95 f 90 ! 95 


90 


95 


90 


90 


90 


-0.01 


4 


95 95 i 100 


90 


95 


90 


90 


90 


-0.01 


5 


100 ' 95 


100 


90 


95 


90 


90 


90 


-0.04 


6 


115 j 95 


100 


90 


95 


90 


90 


95 


-0.04 


7 


170 i 95 


100 


90 


95 


90 


90 


100 


-0.05 


8 


195 1 100 


95 


90 


100 


90 


90 


100 


-0.05 


9 


225 


105 


100 


90 


105 


110 


90 


130 


-0.05 


10 


255 


110 


105 


110 


120 


120 


110 


150 


-0.05 


11 


280 


115 


110 


120 


140 


140 


125 


165 


-0.05 


12 


305 


125 


120 


135 


140 


150 


140 


180 


-0.06 


13 


300 


130 


130 


150 


150 


160 


155 


190 


-0.06 


14 


305 


140 


190 


155 


155 


165 


160 


200 


-0.06 


15 


305 


140 


140 


165 


160 


165 


165 


205 


-0.05 


16 


315 


150 


150 


165 


170 


175 


165 


215 


-0.05 


17 


305 


150 


150 


175 


170 


180 1 175 


220 


-0.05 


18 


305 


155 


150 


175 


170 


180 175 


215 


-0.05 


19 


280 


155 


150 


175 


170 


180 


175 


215 


-0.05 


20 


260 


155 


150 


175 


165 


180 


175 


210 


-0.05 
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Test F-5 
Date .-April 23, 1959 

Outdoor Temperature: 74 F. Humidity: 66^ Wind: 5.5 

m.p.h W Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway Xo. 2 

Automatic Sprinklers: None 

Vents: 63 square feet at top of stairway Xo. 2; 63 square feet at 
top of stairway Xo 1 

Curtain Boards: Corridors and stairway openings to corridors 
Automatic Fire Detection: Coverage as shown in Figure 12 

Other: Vents opened when temperature at thermocouple nearest 
test fire reached 150 degrees Fahrenheit. Exit doors at west 
end of first floor corridor opened 1 minute after vents. 

Comments: 

Test fire did not start to develop until 13 minutes had 
passed. 

All recorded data, except smoke density readings, taken 
after 13 minute period. 

Vents cleared smoke in first and second floor corridors 
although untenable smoke conditions existed at the east end 
of both corridors before vents were opened. 

Temperatures in the first and second floor corridors 
exceeded the maximum tenable temperature during the 
penod when smoke was clearing in those corridors, except at 
the west end of the first floor corridor. 
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Automatic Fire Detection System 



Circuit No. 


Area Covered 


Response Time 


from Fire Start 


Minutes 


Seconds 


1 


1st Floor Corridor 


15 


55 


2 


2nd Floor Corridor 


15 


15 


3 


3rd Floor Corridor 


19 


18 


4 


Room 203 


16 


37 


5 


Stairway No. 2 


15 


20 


6 


Stairway No. 1 


15 


21 



Note: Test fire showed no reading on thermocouples for 13 minutes. 



Temperature and Pressure Readings 



FIRST FLOOR 



Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


1 Pressure 
1 Inches 
of Water 


Thermocouple Location 


11 


12U 


12L 


13U 


13L 


14U 


14L 


1 


110 


75 


75 


90 


90 


90 


75 


0.00 


2 


130 


75 


75 


90 


90 


90 


75 


0.00 


3 


350 


125 


100 


105 


100 


90 


75 


0.00 


4 


500 


185 


130 


140 


130 


100 


75 


0.00 


5 


600 


225 


125 


165 


160 


110 


75 


0.00 


6 


815 


330 


230 


240 


230 


140 


110 


0.00 


7 


960 


325 


230 


260 


260 


150 


110 


0.00 


8 


935 


350 


270 


280 


255 


150 


110 


0.01 


9 


1055 


350 


250 


290 


280 


160 


110 


0.01 


10 


1060 


380 


280 


300 


285 


165 


110 


0.00 


11 


1085 


405 


280 


325 


305 


180 


120 : o.oo 


12 


1050 


375 


285 


315 


300 


180 


115 


0.00 


13 


1030 


395 


300 


320 


300 


180 


115 


0.01 


14 


1015 


375 


290 


315 


295 


180 


115 


0.02 


15 


1005 


335 


235 


300 


270 


180 


115 


-0.01 


16 


915 


295 


200 


270 


225 


14-5 


105 


-0.01 


17 


850 


285 


195 


250 


215 


130 


100 


-0.03 


18 


495 


285 


175 


240 


210 


125 


100 


-0.03 


19 


















20 
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Temperature and Pressure Readings 



SECOND FLOOR 


Fime 

( Min- 
UteS 


Temperature-Degrees Fahrenheit 


Pressure 
. Inches , 
i of Water 

* 


Thermocouple Location 


: 2i ; 


22U 


22L 


23U 


23L 


241) 


24L 


25 


1 


1 75 


75 


75 


90 


90 


90 


90 


90 ' 0.00 


1 2 


i 75 


75 


75 


90 


90 


90 


90 


90 : 0* 01 


: 3 


1 130 ; 


105 , 


75 


100 


100 


95 


90 


90 , 0.01 


: 4 


) 205 


170 i 


110 


125 


120 , 


120 


90 


90 : o.oi 


i 5 


230 


220 ; 


145 


165 ; 


155 ' 


155 


155 


155 


0.01 , 


6 


! 390 ' 


320 


225 


220 i 


210 ! 


200 


130 


110 ' 0.021 


1 7 


i 425 , 


345 j 


275 


260 ; 


250 : 


230 


160 


110 0.02 i 


' 8 


435 


350 ! 


300 


290 I 


265 


250 ' 


180 


110 


0.01 . 


1 9 


- 485 


370 i 


335 


310 , 


280 , 


270 I 


195 


110 0.00 


\ 10 


1 480 i 


370 j 


360 


335 i 


300 : 


270 


200 


120 ' 0.00! 


11 


' 525 ! 


410 ' 


360 


350 '' 


310 


290 i 


210 


125 


0.00 


! 12 


510 I 


410 , 


365 


360 1 


320 ' 


300 


220 


120 


0.02 


! 13 


505 1 


415 | 


370 


360 * 


325 


300 - 


220 


125 0.02 


! u 


! 485 | 


400 i 


355 


360 ; 


325 ' 


300 


225 


120 


-0.01 


i W 


470 I 


385 i 


350 


350; 


320 | 


300 i 


220 


115 


-0.01 


' 16 


435 , 


365 i 


325 


340 i 


310 ' 


285 1 


220 


100 


-0.02 ; 


17 


, 410 1 


350 ' 


315 


320 ' 


300 ! 


275 


210 


100 


-0.02 


. 18 


315 


320 ; 


285 


300 


270 ! 


260 , 


205 


105 


-0.02 


19 




i 






, 










20 








1 


' 


i 









THIRD FLOOR 


rime 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


31 


32U 


32L 1 33U 


33L 


34U 


34L 


35 


1 


75 75 


90 


90 90 


90 


90 


90 


0.00 


2 


75 j 75 


90 


90 


90 


90 


90 


90 


0.01 


3 


95 i 75 


90 


90 


90 


90 


90 


90 


0.00 


4 


135 


75 


90 


90 


90 


90 


90 


90 


0.01 


5 


170 


75 


90 


90 


90 


100 


90 


120 


0.01 


6 


240 


105 


100 


100 


100 


105 


100 


130 


0.01 


7 


260 


120 


100 


100 


100 


115 


105 


140 


0.02 


8 


275 


125 


110 


110 


110 


125 


115 


155 


0.02 


9 


280 


130 


120 


120 


120 


140 


125 


165 


0.01 


10 


270 


130 


120 


130 


130 


145 


140 


170 


0.00 


11 


320 


130 


125 


130 


130 


150 


140 


180 


0.00 


12 


330 


140 


130 


135 


135 


150 


140 


180 


0.01 


13 


315 


150 


130 


135 


135 


155 


140 


180 


0.02 


14 


315 


150 


130 


135 


135 


155 


140 


180 


0.02 


15 


305 


155 


130 


135 


135 


150 


135 


180 


-0.01 


16 


285 


155 


135 


140 


140 


150 


140 


180 


-0.02 


17 


275 


150 


135 


135 


135 


150 


135 


175 


-0.02 


18 


245 


150 


130 


125 


135 


140 


135 


165 


-0.02 


19 




















20 
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Test F-6 

Date: April 23, 1959 

Outdoor Temperature: 69 F. Humidity: 66f c Wind: 55 
m p,h. W Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway Xo 2 

Automatic Sprinklers: None 

Vents: 63 square feet at top of stairway No 2 

Curtain Boards: Corridors and stairway openings to corridors 

Automatic Fire Detection: Coverage as shown in Figure 12 

Other: Vent opened when temperature at thermocouple nearest 
test fire reached 200 degrees Fahrenheit Classroom doors, 
windows and transoms open Exit doors at west end of first 
floor corridor open 

Comments: 

Only the east end of the second floor corridor became 
untenable from smoke and then only for 3 minutes. 

Temperatures at the 5 foot level at the east end of the 
second floor corridor exceeded the maximum tenable level in 
5 to 6 minutes* 
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Automatic Fire Detection System 



Response Time from Fire Start 


Circuit No. 


Area Covered 


Minutes Seconds 


1 


1st Floor Corridor 


3 





2 


2nd Floor Corridor 


2 


55 


3 

4 


3rd Floor Corridor 
Room 203 


Xo response. 
4 


35 


5 
6 


Stairway No 2 
Stairway No 1 


2 

4 


33 
15 



Temperature and Pressure Readings 



FIRST aOOR 


TllM 

Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Locution 


















11 


12U 


12L 


13U 


13L 


14U 


14L 




1 


105 


85 


80 


85 


85 


85 


75 


0.00 


2 


115 


85 


80 


85 


85 


85 


75 


0.01 


3 


165 


85 


80 


85 


85 


85 


75 


0.00 


4 


310 


85 


80 


100 


90 


85 


75 


0.00 


5 


875 


95 


85 


130 


95 


85 


75 


0.00 


6 


1000 


175 


105 


185 


105 


90 


75 


-0.01 


7 


1040 


255 


110 


225 


105 


105 


75 


-0.01 


8 


1050 


305 


120 


230 


105 


115 


75 


-0.01 


9 


1175 


300 


130 


245 


110 


125 


80 


-0.01 


10 


1260 


335 


130 


260 


110 


130 


80 


-0.01 


11 


1325 


315 


165 


270 


115 


135 


85 


-OoOl 


12 


1345 


355 


105 


280 


125 


145 


85 


-0.01 


13 


1275 


375 


195 


285 


125 


150 


90 


-0.01 


14 


1205 


345 


165 


260 


100 


150 


90 


-0.01 


15 


1235 


295 


130 


260 


115 


145 


85 


-0.01 


16 


1220 


300 


135 


260 


110 


140 


85 


-0.01 


17 


1160 


290 


115 


250 


110 


135 


80 


-0.01 


18 


1040 


285 


130 


265 


110 


135 


80 


-0.01 


19 


950 


350 


145 


265 


110 


140 


80 


-0.01 


20 


845 


315 


145 


260 


115 


145 


80 


-0.01 
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Temperature and Pressure Readings 



SECOND FLOOR 


; Temperature- Degrees Fahrenheit 


Pressure 
Inches 


Mjn. Thermocouple Location 


"^ , 21 22U 22L 23U 23L 24U I 24L 25 


of Water 


l ; 90 ' SO 


30 


90 ; 85 85 


85 1 35 


0.00 


2 ! 90 


80 


90 ' 90 85 


85 


85 


0.00 


; 3 i go so 


80 


90 i 90 


85 


85 


85 


0.00 


4 110 105 


90 


110 


105 


90 


85 


85 


0.00 ' 


i 5 '155 120 


100 


150 


145 


115 


90 


85 


0.00 , 


6 ' 280 220 150 


210 


195 


115 


100 


85 


-0.01 


! 7 i 390 300 


130 


250 


230 180 


110 


90 


-0.01 


i 8 , 445 545 


255 


265 


24.0 


190 


110 


90 


-0.01 


! 9 * 495 385 


260 


,290 


250 


210 


115 


90 


-0.01 


i 10 ; 505 385 


27 C 


310 


260 


225 


120 


90 


-0.01 


j 11 .525 405 


290 


320 


270 


235 


125 


90 


-0.01 


. 12 ; 490 415 


295 


325 


275 


235 


130 


95 


-0.01 


13 ! 530 410 


305 


325 


275 


230 


130 


100 


-0.01 


1 U [ 515 400 


295 


320 


275 


230 


130 


95 


-0.01 


. 15 [ 505 ! 385 


265 


320 


275 


230 


125 


90 


-0.01 


, 16 i 505 i 405 ! 270 


320 


275 


225 


125 


90 


-0.01 


17 ; 495 j 395 270 


315 


275 


230 


130 


90 


-0.01 


13 ; 480 ; 390 255 


310 


265 


230 


130 


90 


-0.01 


19 - 470 . 375 285 


305 


260 


225 


130 


90 


-0.01 


'20 ! 450 365 ' 285 


300 255 


215 


125 


90 


-0.01 



THIRD FLOOR 


Tim* 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


31 i 32U 


32L 

=r==:= 


33U 


33L 


34U 


34L 


35 


1 


90 


80 


90 


85 


85 


85 


85 


85 


0.00 


2 


90 


80 


95 


85 


85 


85 


85 


85 


0.00 


3 


90 


80 


95 


85 


85 


85 


85 


85 


0.00 


4 


100 


90 


100 


85 


85 


85 


85 


85 


0.00 


5 


110 


95 


95 


85 


85 


85 


85 


85 


0.00 


6 


165 


95 


90 


85 


85 


85 


85 


95 


0.00 


7 


170 


95 


90 


90 


90 


95 


95 


105 


0.00 


8 


185 


80 


90 


90 


90 


95 


95 


110 


O.OO 


! 9 


205 


80 


90 


90 


90 


100 


95 


115 


0.00 


10 


220 


80 


90 


100 


95 


100 


95 


125 


0.00 


11 


220 


85 


90 


100 


100 


105 


100 


125 


0.00 


12 


225 


90 


95 


100 


100 


105 


100 


120 


0.00 


13 


225 


90 


95 


100 


100 


100 


100 


120 


0.00 


14 


210 


90 


90 


100 


100 


100 


100 


120 


0.00 


15 


210 


85 


90 


100 


100 


100 


100 


L20 


0.00 


16 


215 


85 


90 


100 


100 


100 


100 


120 


0.00 


17 


205 


85 


90 


100 


100 


100 


100 


120 


0.00 


18 


205 


85 


90 


100 


100 


100 


100 


120 


0.00 


19 


200 


85 


90 


100 


100 


100 


100 


120 


0.00 


20 


200 


85 


90 


100 


100 


100 


100 


120 


0.00 
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Test F-7 

Date: April 28, 1959 

Outdoor Temperature: 80 F. Humidity: 36% Wind: 4.1 

m p h \V Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway Xo. 2 

Automatic Sprinklers: None 

Vents: 63 square feet at top of stairway No 2; 63 square feet at 
top of stairway No. 1 

Curtain Boards: Corridors only 

Automatic Fire Detection: Coverage as shown in Figure 12 

Other: Vent at stairway No. 2 opened when temperature at 
thermocouple nearest test fire reached 150 degrees Fahren- 
heit. Vent at stairway No. 1 opened on operation of fusible 
link rated at 165 degrees Fahrenheit. Exit doors at west end 
of first floor corridor opened 30 seconds after vent over 
stairway No. 2 opened 

Comments : 

Vents did not clear building until 3 minutes after opera- 
tion and then only on first and second floors Smoke became 
very dense immediately after vents opened. 

Open doors and curtain board kept temperatures down 
at west end of first floor corridor. 

Vent over stairway No. 1 opened in 12}^ minutes. 
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OPERATION" C 




020 T 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 



TIME MINUTES 



010 



VENT(W63 SQ FT) 



-010 



2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 




TEST F-7 
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Automatic Fire Detection System 



Circuit No. 


Area Covered 


Response Time from Fire Start 


Minutes Seconds 


1 


1st Floor Corridor 


4 4 


2 


2nd Floor Corridor 


5 19 


3 


3rd Floor Corridor 


6 20 


4 


Room 203 


5 35 


5 


Stairway No 2 


4 40 


6 


Stairway Xo. 1 


5 24 



Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


















11 


12U 


12L 


13U 


13L 


14U 


14L 




1 


85 


80 


80 


85 


85 


85 


80 


0.00 


2 


95 


85 


80 


85 


85 


85 


80 


0.02 


3 


110 


95 


80 


85 


85 


85 


80 


0.03 


4 


145 


105 


80 


95 


95 


90 


80 


-0.01 


5 


295 


235 


100 


125 


115 


95 


80 


-0.02 


6 


785 


485 


170 


240 


225 


130 


90 


-0.03 


7 


905 


595 


185 


355 


325 


180 


110 


-0.04 


8 


940 


590 


175 


385 


355 


200 


120 


-0.04 


9 


955 


640 


180 


400 


350 


200 


125 


-0.05 


10 


1020 


700 


205 


430 


385 


210 


125 


-0.05 


11 


1110 


755 


180 


450 


405 


215 


125 


-0.06 


12 


1160 


770 


245 


480 


430 


230 


135 


-0.05 


13 


1125 


800 


240 


490 


430 


210 


135 


-0.06 


14 


1080 


770 


250 


505 


440 


185 


135 


-0.06 


15 


1000 


725 


175 


475 


400 


150 


125 


-0.06 


16 


945 


700 


190 


460 


400 


160 


120 


-0.06 


17 


890 


665 


175 


440 


395 


160 


125 


-0.06 


18 


805 


615 


145 


420 


360 


155 


125 


-0.06 


19 


750 


605 


160 


410 


360 


155 


125 


-0.06 


20 


730 


560 


125 


390 


350 


150 


125 


-0.06 
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OPERATION SCHOOL BURNING 



Temperature and Pressure Readings 



SECOND FLOOR 


Time 
Min- 


Temperature-Degrees Fahrerheit 


Pressure 
Inches 


Thermocouple Location 


utes 


21 


22U 


22L 23U 


23L 


, 24U 


24L 


25 


, of Water 


. - 
1 


^= - 

C 'o* 


- "s 

1 "w- <*^ 


SO 55 


85 


55 


5 


85 


0.01 


2 


f 5C 


i C.<\J 


; 85 


5 


c*c 


. 95 


85 


0.01 


3 


! C 


: sc 


55 


5 


55 


5 


5 


% f*) " 

*J UJ_ 


i * 


; 90 


55 


G ! So 


5 


5 


5 


85 


;,.ci 


! ^ 


120 


i ICG 


; 50 


90 


90 


C 


1 85 


85 


- j. Cl 


6 


, 255 


, 190 


, lie 


130 


125 


120 


95 


125 


- C 01 


: 7 


i 350 


275 


i 165 


195 


180 


ISO 


120 


170 


-0.01 


; B 


. 370 


300 


' 200 


235 


215 


210 


' 140 


170 


-0. 01 


1 9 


355 


. 325 


; 230 


245 


230 


220 


s 145 


165 


-0.02 


i 10 


410 


340 


240 


260 


250 


235 


i 155 


175 


-0.02 


! I' 


425 


360 


260 


2SO 


265 


250 


: 165 


175 


-0.02 


! I 2 


445 


375 


' 265 


295 


275 


255 


! 175 


195 


-0.02 


13 


445 


' 3SO 


, 295 


305 


290 


270 


i 180 


185 


-C.02 


< 14 


; 445 


1 385 


1 285 


315 


290 


270 


1 185 


185 


-0.04 


, 


425 


; 365 


1 285 


310 


290 


265 


! 180 


155 


-C.04 


1<5 


405 


' 355 


265 


300 


285 


250 


1 170 


170 


-0.03 


17 


385 


. 340 


265 


295 


280 


250 


1 170 


165 


0. 03 


18 


375 


325 


1 255 


290 


270 


245 


j 170 


160 


-0.03 


19 


360 


315 


245 280 


260 


235 


j 165 


165 


-0.03 


, 20 


345 


300 


, 240 265 


255 


230 


i 160 


155 


-0.03 



THIRD FLOOR 


Time 
Min- 
utes 


; Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


31 


32U 


321 


33U 


33L 


34U 


34L 


35 


1 


85 80 


85 


85 


85 


85 


85 


95 


~~ 
0.01 


2 


85 80 


85 


85 


85 


85 


85 


95 


0.01 


3 


85 


80 


85 


85 


85 


85 


85 


95 


0.02 


4 


B5 


80 


85 


85 


85 


85 


85 


95 


0.02 


5 


90 


80 


85 


85 


85 


85 


85 


90 


0.00 


6 


140 


125 


95 


90 


90 


100 


95 


105 


-0.01 


7 


175 


160 


110 


105 


105 


125 


115 


140 


0.00 


8 


200 


170 


120 


120 


120 


145 


130 


160 


0.00 


9 


205 


175 


130 


130 


130 


155 


140 


160 


-0.01 


10 


230 


165 


140 


140 


140 


160 


150 


170 


0.00 


11 


240 


160 


150 


145 


145 


170 


160 


180 


0.00 


12 


245 


175 


150 


150 


150 


170 


160 


185 


-0.01 


13 


275 


205 , 155 


150 


155 


170 


160 


180 


-0.02 


14 


285 


240 


175 


170 


155 


165 


160 


175 


-0.02 


15 


275 


245 


185 


180 


155 


165 


160 


175 


-0.01 


16 


275 


240 


185 


180 


155 


165 160 


165 


-0.02 


17 


260 


230 


180 ; 175 


155 


165 


160 


165 


-0.01 


18 


250 


225 


185 


180 


155 


165 


160 


165 


-0.01 


19 


245 


225 180 


175 


155 


160 , 155 


160 


-0.01 


20 


225 


215 


170 


165 


150 


155 j 150 


160 


-0.01 



TESTF-S 



Test F-8 

Date: April 28, 1959 

Outdoor Temperature: 78 F Humidity: 36% Wind: 4 1 

m p h W Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway No. 2 

Automatic Sprinklers: None 

Vents: 42 square feet at top of stairway No. 2; 42 square feet at 
top of stainvay No. 1 

Curtain Boards: Corridors only 

Automatic Fire Detection: Coverage as shown in Figure 12 

Other: Vents opened when temperature at thermocouple nearest 
test fire reached 200 degrees Fahrenheit Exit doors at west 
end of first floor corridor opened 30 seconds after vents. 

Comments: 

The east end of all corridors became untenable from smoke 
before vents operated. Vents did clear first and second floor 
corridors in 2 to 3 minutes but temperatures by that time 
were untenable in those corridors at the 5 foot level except at 
the west end of the first floor corridor. 

Open exit doors and curtain board kept temperatures 
down in west end of first floor corridor. 
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OPERATION* SCHOOL BURNING 



-or 




\ 

\i 




'--3W 



5 6 






3 9 10 11 12 13 14 15 16 17 18 19 20 
TIME MINUTES 



^VENT (E42 SQ FT W42 SO FT ) 



I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 




TEST F-8 



171 



Automatic Fire Detection System 



Circuit No. 


Area Covered 


Response Time from 


Fire Start 


Minutes Seconds 


1 


1st Floor Corridor 


3 


37 


2 


2nd Floor Corridor 


4 


12 


3 


3rd Floor Corridor 


6 


25 


4 


Room 203 


5 


58 


5 


Stairway No 2 


4 


2 


6 


Stairway No. 1 


4 


17 



Temperature and Pressure Readings 



FIRST FLOOR 


Tim* 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inch* 
of Water 


Thermocouple Location 


11 


12U 


121 


13U 


13L 


UU 


HI 


1 


120 


95 


90 


105 


100 


100 


80 


0*01 


2 


125 


105 


90 


105 


100 


100 


80 


0,02 


3 


135 


120 


90 


110 


105 


100 


80 


0.03 


4 


180 


150 


95 


115 


110 


100 


85 


0.02 


5 


280 


240 


120 


140 


130 


110 


90 


-0.01 


6 


660 


450 


155 


230 


210 


130 


90 


-0.01 


7 


805 


575 


185 


340 


315 


175 


100 


-0.03 


8 


850 


510 


175 


370 


340 


190 


115 


-0.04 


9 


880 


660 


220 


390 


360 


200 


125 


-0.04 


10 


1000 


700 


185 


425 


390 


200 


125 


-0.05 


11 


1025 


680 


200 


445 


400 


220 


125 


-0.05 


12 


1065 


730 


210 


460 


415 


230 


125 


-0.05 


13 


1100 


705 


195 


470 


420 


240 


130 


-0.05 


14 


1065 


725 


200 


470 


420 


235 


125 


-0.05 


15 


1010 


700 


180 


465 


400 


230 


125 


-0.05 


16 


900 


600 


200 


450 


400 


215 


140 


-0.03 


17 


865 


655 


205 


440 


400 


205 


140 


-0.03 


18 


810 


600 


175 


425 


380 


170 


130 


-0.03 


19 


775 


570 


170 


410 


370 


165 


125 


-0.03 


20 


750 


555 


150 


345 


350 


155 


120 


-0.03 
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OPEB \TION SCHOOL 



Temperature and Pressure Readings 



SECOND R.OOR 


HUM 
Min- 


Temperature-Degrees Fahrenheit 


Pressure 

I inches 
x \iy_* 


Thermocouple Location 


utes 


f 21 i 


22U 


221 ; 23U 


23L 


24U 


24L 


25 


j of Water 


t 


95 ; 


90 


90 


95 


95 


95 ' 


95 ' 


95 


, 0.03 


; 2 


ICO ; 


90 


90 


1^*-> 
JO- 


IOC 


ICO h 


95 ' 


95 


1 0.02 


! 3 


ICO } 


95 


90 


95 


95 


95 , 


90 ! 


90 


0.02 


j 4 


115 - 


100 


i 90 


100 


100 


ICO 


95 , 


95 


0.02 


\ 5 


145 


115 


95 


105 


105 ' 


105 , 


95 , 


100 


! -0.01 


I 6 


220 


170 


100 


130 


125 ' 


125 


100 


125 


-0.01 


! 7 


330 , 


260 


150 


1S5 


175 


170 i 


120 i 


160 


-0.01 




360 , 


300 


, 200 


210 


200 


190 , 


130 ' 


165 


-0.02 


j * 


370 ' 


315 


: 215 


240 


225 


210 


145 i 


170 


-0.03 


1 10 


405 , 


335 


; 255 


265 


250 


230 ' 


155 ; 


170 


-0.03 


I " 


425 


355 


250 


285 


265 ] 


245 i 


165 


175 


-0.03 


. 12 


425 


360 


' 265 


290 


275 ' 


250 ; 


170 


190 


-0.03 


1 13 


420 ' 


365 


; 275 


305 


285 ! 


260 ! 


ISO ; 


195 


-0.03 


; w 


420 


360 


, 280 


300 


290 ! 


265 , 


130 ; 


185 


-0.03 


1 15 


4CO , 


350 


230 


300 


290 


260 ' 


ISO : 


180 


-0.03 


! 16 


385 , 


535 


, 260 


295 


2SO ' 


255 ' 


ISO ! 


180 


-0.03 


! 17 


375 


325 


265 


290 


2*75 ; 


255 


185 ' 


185 


-0.03 


i is 


360 


320 


255 


285 


2*75 ! 


250 


180 j 


180 


-0.03 


1 19 


350 , 


310 


' 245 275 


265 ' 


240 ! 


175 j 


185 


-0.03 


i 20 


340 


300 


I 235 


265 


260 


230 f 


170 | 


170 


-0.02 



THIRD FLOOR 


Time 
Min- 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 


Thermocouple Location 


utes 


31 i 32U 32L ! 33U 


33L i 34U 1 34L 


35 


of Water 


1 


90 ! 90 


95 


95 


95 


95 95 


95 


0.00 


2 


90 | 90 


95 


95 


95 


95 


95 


95 


0.01 


3 


90 


90 


95 1 95 


95 


95 


95 


95 


0.01 


4 


100 


95 i 95 


95 


95 


95 


95 


95 


0.00 


5 


105 


100 


100 


100 


100 


100 


100 


100 


-0.02 


6 


140 


115 


110 


105 


100 


100 


100 


105 


-0.03 


7 


210 


160 


130 


130 


105 


120 


110 


125 


-0.03 


8 


230 


190 


145 


145 


110 


125 


120 


135 


-0.02 


9 


245 


205 i 160 


160 


120 


140 


130 


145 


-0.03 


10 


260 


220 


175 


175 


135 


150 


145 


155 


-0.03 


11 


280 


235 


195 


190 


145 


165 


155 


160 


-0.03 


12 


285 


250 


210 


200 


155 


130 


165 


175 


-0.03 


13 


285 


250 


215 


210 


160 


135 


165 


175 


-0.03 


14 


285 


250 


215 


210 


165 


185 


170 


175 


-0.03 


15 


275 


250 


210 


210 


165 


185 


170 


180 


-0.03 


16 


260 


240 


210 


205 


165 


180 


165 


175 


-0.02 


17 


260 


235 


200 


200 


160 


175 


165 


175 


-0.02 


18 


250 


235 


200 200 


160 


175 


165 


175 


-0.02 


19 


255 


230 


200 


200 


160 


175 


165 


170 


-0.03 


20 


245 


230 


200 


200 


175 


ISO 


175 


175 


-0.03 
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Series G 

Vents and Curtain Boards 
Classroom Fires 

This series is a study of the effectiveness of vents 
and curtain boards when fires originate in a classroom 
and transoms between the room and the corridor are 
open. 

Test G-l 

Date: May 8, 1959 

Outdoor Temperature: 71 F Humidity: 64% Wind: 6.2 

m p h W Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Classroom No 204 

Automatic Sprinklers: None 

Vents: 42 square feet at top of stairway No 1 

Curtain Boards: Corridors only 

Automatic Fire Detection: None 

Other: Vent opened at operation of fusible link rated at 165 
degrees Fahrenheit Two extenor windows in classroom 
204 open 1 foot from the bottom. Two transoms between 
classroom and corridor open. No pressure readings taken in 
the first floor corridor. 

Comments: 

Vent (opened in 12 minutes) did not clear smoke from 
second or third floor corridors. 

Untenable smoke conditions in this fire were reached 
quicker than in comparable base Test A-3 with no curtain 
boards or vents. 
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OPERATION SCHOOL BCRNIN'G 



CLEAR 




,40C T 
53X 

200 
ilQC 



-010 



S 9 13 1 '2 
TIME MINUTES 



UNTENABLE SMOKE 

2ND FLOOR 
EAST WEST 



3PD C LOOR 
WEST EAST 



MAX TENABLE 
f TEMPERATURE 



1ST2ND& 3RD FLOOR CORRIDORS (ALL 5 FT) 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 



*-VENT(W42 SO FT) 




8 9 10 11 12 13 14 15 16 17 18 19 20 
TIME MINUTES 



-l 
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Temperature and Pressure Readings 



FIRST FLOOR 



Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Thermocouple Location 


Inches 


11* | 12U i 12L \ 13U i 13L 


, of Water 
14U 14L 


\ 


90 ' 95 


85 ' 100 90 


95 E5 


2 


95 


95 


85 


100 i 90 


95 ' 85 ' 


3 


115 


95 


85 100 90 


95 85 


4 195 


95 


35 ' ICO 


90 


95 65 


5 


390 


95 


85 i 100 


95 


100 : 85 


6 


590 


95 


85 i ICG 


95 


95 85 


7 


775 


95 85 


100 


100 


100 j 85 ! 


8 


785 


95 85 


100 


100 


100 j 85 


9 


845 


95 


85 


100 


100 


100 ' 85 


10 


905 


95 


85 


100 


100 


100 85 


11 


1050 


95 


85 


100 100 


100 ' 85 


12 


1065 


95 


85 


100 


100 


100 i 85 ' 


13 


1095 


95 


85 


100 


100 


95 ! 35 


14 


985 


95 


85 


100 


100 


100 . 85 ; 


15 


1085 


90 


85 


100 


100 


95 ' 85 


16 


1100 


90 


90 


95 


100 


100 ! 85 


17 


1105 


90 


85 


95 


100 


100 ! S5 ' 


18 












i 


19 












i 


20 












i 
i 



^Classroom 204 



SECOND FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


21 


22U 


22L 


23U 


23L 


24U 


24L 


25 


1 


100 


95 


85 


100 


90 


90 


90 


90 


0.00 


2 


100 


95 


85 


100 


90 


90 


90 


90 


-0.01 


3 


100 


95 


85 


100 


90 


90 


90 


90 


-0.02 


4 


100 


95 


85 


100 


90 


100 


90 


90 


-0.01 


5 


100 


95 


85 


105 


95 


150 


95 


95 


-0.01 


6 


100 


95 


85 


110 


95 


210 


95 


95 


-0.01 


7 


100 


95 


85 


115 


100 


260 


95 


95 


-0.01 


8 


100 


100 


90 


115 


100 


280 


100 


95 


-0.02 


9 


100 


100 


90 


120 


100 


310 


105 


95 


-0.02 


10 


100 


105 


90 


125 


105 


345 


110 


95 


-0.02 


11 


100 


110 


95 


140 


105 


375 


110 


95 


-0.02 


12 


100 


110 


95 


140 


105 


425 


115 


95 


-0.02 


13 


100 


120 


95 


150 


110 


505 


120 


95 


-0.06 


14 


100 


125 


95 


105 


110 


600 


125 


95 


-0.06 


15 


90 


130 


90 


185 


115 


625 


140 


95 


-0.07 


16 


95 


135 


95 


200 


120 


675 


150 


90 


-0.06 


17 


95 


135 


95 


235 


120 


465 


165 


90 


-0.05 


18 




















19 




















20 
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Temperature and Pressure Readings 



1 


THIRD FLOOR 


tim. 

Mm- 
! uta 


Temperature-Degree* Fahrenheit 


Pressure. 
Inches 
of Water 


Thermocouple Location 


















31 


', 32U 


, 32L 


! 3311 


33L 


34U 


1 34L i 35 ! "" 


1 


90 


90 


I 90 


, 90 


90 ! 


90 


90 j 90 0.00 


2 


90 


90 


90 


i 90 


90 . 


90 


90 


90 0.00 


3 


90 


90 


i 90 


1 90 


90 1 


90 


90 


90 0.00 


. 4 


90 


90 


1 90 


i 90 


90 , 


90 


90 


90 0.00 


s 


90 


90 


; 95 


| 95 


95! 


105 


95 105 : 0.00 


, 6 


90 


1 90 


i 100 


105 


100 , 


125 


100 


125 0.01 


7 


90 


90 


i 105 


! 120 


1 110 i 


145 


120 


150 


0.02 


', 8 


100 


110 


110 


135 


125 . 


160 


135 165 0.00 


i 9 


110 


1 120 


' 115 


| 140 


135 ; 


170 


145 175 ; 0.00 


: 10 


110 


130 


' 125 


! 155 


135 i 


190 


160 190 ; 0.00 


n 


115 


i 135 


125 


' 165 


155 : 


205 


165 


200 0.00 


: 12 


125 


145 


135 


i 175 


155 , 


220 


165 ,' 195 0.01 


13 


125 


150 


, 130 


' 185 


160 ' 


240 


165 i 195 ' -0.03 


U 


125 


150 


130 


195 


165 : 


265 


170 200 


-0.03 


15 


125 


1 160 


135 


210 


175 ' 


280 


190 220 


-0.03 


! 16 


130 


170 


140 


20 


180 i 


300 ! 


190 225 


-0.03 


17 


135 


: 180 


i 145 


1 260 


200 ; 


320 i 


215 


270 


-0,04 


18 








1 












19 








1 


i 










20 




' 


! 


1 


i 


, 








t 






1 


! 


1 


1 
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Test G-2 
Date: May 8, 1959 

Outdoor Temperature: 69 R Humidity: 64% Wind: 6.2 

m p h W Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Classroom No. 204 

Automatic Sprinklers: Xone 

Vents: 42 square feet at top of stairway Xo 2; 42 square feet at 
top of stairway Xo. 1 

Curtain Boards: Corridors only 
Automatic Fire Detection: Xone 

Other: Vents opened when temperature at thermocouple nearest 
test fire reached 165 degrees Fahrenheit. Two windows in 
classroom Xo. 204 open one foot from the bottom and two 
transoms between the classroom and the corridor open. 
No pressure readings taken in first floor corridor. 

Comments : 

Second floor corndor remained tenable from smoke dur- 
ing the entire test. 

Test fire developed very slowly and attained a maxi- 
mum temperature in classroom Xo. 204 of 795 degrees 
Fahrenheit. 

Maximum tenable temperature (150 F.) never reached 
at the 5 foot level in any of the corridors. 
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r . 



WED k.'.' 


"\ \ / v \i A // 


N - \/ 


\A 


SENSE 


W-"^' "X-^' 


\v 


\/ \ 



020 



010 







-010 



i9 2C 



E MINJTES 



UNTENABLE SMOKE 
3RD FLOOR 
\VEST EAST 




01234567 



9 10 U 12 13 H 15 16 17 18 19 20 
TIME MINUTES 



VtNT (42 SQ FT W42 SQ FT ) 



- 2ND FLOOR 



-f 1- 




-3RD FLOOR 



2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
TIME MINUTES 
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Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Thermocouple location Indies ' 


11*| 12U 


12L 


13U 


\ of water ; 
13L [ 14U 14L 




i f 


1 


100 


85 


85 


85 


85 


85 SO 


2 


110 


85 


85 


85 


85 


85 80 j 


3 


115 


85 


85 


85 


85 


85 80 i 


4 


125 


85 


85 


85 


85 85 80 ' 


5 


135 


85 


85 


90 


90 


90 80 


6 


160 


85 


85 


90 


90 


90 80 


7 


195 


85 


85 


90 


90 


90 80 


8 


255 


85 


85 


90 


90 


90 80 i 


9 


335 


85 


85 


85 


85 


85 80 ! 


10 


385 


85 


85 


85 


85 


85 80 i 


11 


450 


85 


85 


85 


85 


85 80 ! 


12 


490 


85 


85 


85 


85 


85 80 ; 


13 


555 


85 


85 


85 


85 


85 80 - 


14 


610 


80 


80 


85 


85 


85 80 


15 


685 


80 


80 


85 


85 


85 80 


16 


720 


85 


85 


85 


85 


85 80 


17 


755 


85 


85 


85 


85 


85 80 


18 


755 


85 


85 


85 


85 


85 80 


19 


755 


85 


80 


85 


85 


85 80 


20 


770 


85 


80 


85 


85 


85 80 



^Classroom 204 



SECOND FLOOR ! 


Tun* 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


21 


22U 


221 


23U 


23L 


24U 


24L 


25 


1 


90 


85 


85 


95 


90 


105 


95 


90 


0.01 


2 


90 


85 


85 


95 


95 


105 


90 


90 


0.01 


3 


90 


85 


85 


95 


90 


105 


90 


90 


0.01 


4 


90 


85 


85 


95 


95 


105 


90 


90 


0.01 


5 


90 


85 


85 


95 


90 


110 


90 


90 


0.01 


6 


90 


85 


85 


95 


90 


115 


95 


90 


0.01 


7 


90 


85 


85 


105 


95 


135 


95 


90 


-0.02 


8 


90 


85 


85 


105 


90 


160 


95 


90 


-0.02 


9 


90 


90 


85 


105 


95 


180 


95 


90 


-0.01 


10 


90 


90 


85 


105 


95 


205 


95 


85 


-0.01 


11 


90 


90 


85 


105 


95 


240 


90 


85 


-0.01 


12 


85 


95 


85 


110 


95 


265 


95 


85 


-0.02 


13 


90 


100 


85 


120 


95 


305 


95 


85 


-0.02 


14 


85 


100 


85 


125 


95 


355 


95 


85 


-0.03 


13 


90 


105 


85 


120 


95 


330 


100 


85 


-0.01 


16 


85 


100 


85 


130 


95 


345 


100 


85 


-0.01 


17 


85 


105 


85 


130 


100 


365 


100 


85 


-0.03 


18 


85 


105 


85 


140 


100 


365 


100 


85 


-0.03 


1* 


90 


120 


85 


145 


100 


410 


100 


85 


-0.03 


20 


85 


120 


85 


140 


100 


435 


105 


85 


-0.02 
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Temperature and Pressure Readings 



1 


THIRD FLOOR 


Time 
: Mm- 
, utes 


Temperature-Degrees Fahrenheit 


i 

Pressure 
Inches 
of Water 


i 


Thermocouple Location 


i 31 


321) 


32L 


i 33U 


1 33L 


34U ! 


34L 


35 


i 1 


85 


85 


90 


, so 


' 90 


90 ! 


90 1 90 


0.00 


i 2 


85 


85 


90 


' 95 


: 95 


' 95 ' 


95 


95 


0.00 


1 3 


85 


85 


90 


95 


! 95 


1 95 | 


95 


95 


0.00 


| 4 


' 85 


85 


95 


95 


j 95 


95 i 


95 95 


0.01 


5 


, 85 , 


85 


95 


: 95 


1 95 


' 95 , 


95 100 


-0.02 





85 


85 


95 


95 


95 


95 


95 


100 


-0.02 


7 


55 


35 


95 


95 


95 


IOC 


95 


100 


-0.02 


8 


'. 85 


5 


95 


105 


! 100 


100 


100 


105 


-0.02 


9 


i 90 


90 


95 


'105 


; 100 


i 110 


100 


105 


-0.03 


10 


! 85 


90 


95 


lllO 


100 


115 ' 


100 


105 


-0.04 


11 


1 85 


90 


95 


'110 


< 100 


! 120 ; 


100 


110 -0.04 


. 12 


: 85 


95 


95 


[115 


105 


130 


105 115 


-0.03 


! 13 


90 ' 


100 


95 


'105 


100 


140 


105 


125 


-0.03 


! M 


90 


95 


95 


1110 


100 


140 


105 


130 


-0.03 


\ 


90 


95 


95 


{115 


100 


145 i 


105 


125 


-0.03 


' 16 


90 


100 


95 


! 125 


100 


145 


105 


125 


-0.03 


! 17 


90 


105 


95 


'130 


110 


155 i 


110 


135 


-0.03 


! 18 


90 


110 


95 


140 


115 


170 


115 


140 


-0.03 


i i' 


90 ; 


120 


100 


il50 


125 


175 


125 


150 


-0.03 


| 20 


95 


125 


100 


i 150 


125 


190 


120 


150 


-0.03 


I 


i 






i 




1 
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Test G-3 

Date: May 27, 1959 

Outdoor Temperature: 71 F. Humidity: 53% Wind: 5.8 

h. W Average 



Fuel: 1,400 pounds of pallets 

Location of Test Fire: Classroom No, 104 

Automatic Sprinklers: None 

Vents: 42 square feet at top of stairway No. 2; 42 square feet at 
top of stairway No. 1 

Curtain Boards: Only at stairway openings to corridors 
Automatic Fire Detection: None 

Other: Vents opened at operation of fusible links rated at 160 
degrees Fahrenheit. Both stairways opened to provide clear 
passage to the top. Two windows in classroom No. 104 
open one foot from the bottom and two transoms between 
the classroom and the corridor open. 

Comments: 

Very smoky and fast developing test fire. 

Fusible links did not operate due to insufficient tem- 
perature rise. 

Curtain boards had no apparent effect on smoke dis- 
tribution. 

Smoke conditions worse than encountered in other 
tests G-l and G-2 of this series* 
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CLEAR 



///////////////, 



C-2ND & 3RD FLOOR CORRIDORS (ALL 5 FT) 




020 



1 2 3 4 5 6 7 8 9 10 H i2 13 14 15 16 17 18 19 20 

TIME MINUTES 



010 




-1ST FLOOR -^ ^2ND FLOOR 



-010 I 1 h- 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

TIME MINUTES 
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Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 


Temperature-Degrees Fahrenheit 


Thermocouple Location Inches 


"" | n # 


12U 


12L 13U 13L ! UU 14L *' 


1 


90 


75 


75 


75 


75 75 75 -0.01 


2 


140 


80 


75 


80 


80 1 35 80 : -0.01 


3 


315 


115 


90 


115 


80 : 120 SO -0.01 


4 


625 


195 


115 


190 


110 , 215 105 -0.01 


5 


1265 


320 


180 


340 


185 370 185 -0.01 


6 


1315 


355 


200 


400 235 435 210 -0.01 


7 


1235 


355 


160 


415 


240 445 130 ' -0.01 


8 


1235 


350 


145 


405 


220 


425 140 ' 0.00 


9 


1395 


405 


230 


485 


280 : 500 290 ! 0.00 


10 


1395 


420 


275 


500 


295 520 295 0.00 


11 


1300 


415 


205 


495 


290 


525 270 , 0.00 


12 


1290 


400 


215 


490 


280 


520 250 ! 0.01 


13 


1240 


390 


180 


485 


285 


515 235 , 0.01 


U 


1285 


410 


230 


495 


285 


525 295 ' 0.01 


15 


1295 


445 


280 


540 


320 


520 320 , 0.01 j 


16 


1145 


415 


215 


505 


295 


550 235 ! -O.OT ! 


17 


1210 


440 


215 


530 


300 


555 290 -0.01 


18 


1290 


475 


230 


555 


305 


550 275 j OoOl 


19 


1360 


500 


275 


670 


335 


590 345 -0.01 


20 


935 


500 


320 


610 


360 


610 375 i -0.01 



fcClassroon 104 



SECOND FLOOR 


Time 
Min- 


Temperature-Degrees Fahrenheit 


Pressure 

inches 


Thermocouple Location 


utes 


21 


22U 


22L 


23U 


23L 


24U 


24L ! 25 


of Water 


1 


75 


75 


75 


75 


75 


75 


75 


75 


0.00 


2 


75 


75 


80 


75 


75 


75 


75 


75 


0.00 


3 


75 


75 


75 


75 


75 


75 


75 


75 


0.00 


4 


80 


75 


75 


75 


75 


75 


75 


75 


0.00 


5 


95 


80 


75 


80 


75 


85 


80 


105 


0.00 


6 


110 


90 


80 


90 


85 


95 


85 


120 


0.00 


7 


115 


90 


85 


95 


90 


100 


85 


125 


0.00 


8 


110 


90 


90 


95 


90 


100 


90 


115 


0.00 


9 


125 


100 


90 


95 


95 


110 


95 


145 


0.01 


10 


140 


105 


95 


110 


100 


115 


100 


150 


0.01 


11 


150 


110 


100 


110 


110 


120 


105 


155 


0.02 


12 


145 


115 


105 


115 


110 


120 


105 


155 


0.02 


13 


145 


115 


105 


115 


110 


125 


110 


155 


0.02 


14 


145 


115 


110 


115 


110 


125 


110 


155 


0.02 


15 


155 


120 


110 


115 


115 


130 


115 


170 


0.02 


16 


155 


120 


115 


120 


115 


130 


110 


170 


0.03 


17 


155 


120 


115 


120 


120 


130 


115 


165 


0.02 


18 


155 


120 


115 


120 


115 


130 


115 


165 


0.02 


19 


165 


130 


115 


120 


120 


130 


115 


170 


0.02 


20 


180 


130 


120 


125 


120 


135 


120 


180 


0.02 
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Temperature and Pressure Readings 



1 THIRD FLOOR 


j 

! rtrn 
1 Min- 
ytes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 








i i 








31 32U 


j 32L 


33U 


i 33L j 34U 


j 34L 


35 




1 




, 








~i "~ 


^^=^^== 


1 


75 75 


75 


75 


75 


75 


1 75 75 


0.00 


2 


; 75 ! 75 


, 75 


75 


75 


75 


, 75 75 


0.00 


3 


! 75 75 


; 75 


75 


75 


75 


75 


75 


0.00 


4 


75 . 75 


75 


75 


75 


75 


75 


75 


0.00 


5 


85 75 


80 


75 


75 


75 


75 


85 


0.01 


6 


95 ' SO 


80 


80 


80 


80 


80 


90 


0.02 


7 


95 85 


80 


80 


80 


90 


80 


100 


0.02 


8 


95 ' 85 


85 


85 


85 


90 


85 


100 


0.02 


9 


105 65 


85 


85 


85 


95 


85 


105 


0.02 


. 10 


110 95 


90 


90 


90 100 


90 110 


0.02 


' 11 


IOC 100 


95 


100 


95 


105 


95 ! 125 


0.05 


12 


115 100 


95 


100 


100 


105 


100 


120 


0.04 


13 


115 105 


100 


100 


100 


110 


100 


120 


0.03 


, 14 


120 ' 105 


105 


105 


105 


110 


105 


125 


0.02 


' 15 


125 110 


105 


105 


105 


110 


105 


125 


0.04 


16 


125 , 115 


110 ! 


105 


105 


110 


105 


130 


0.04 


17 


125 ! 115 


110 i 


105 


105 


115 


105 


130 


0.05 


18 


125 i 115 


110 ! 


105 


110 


115 


105 


130 


0.03 


19 


135 115 


115 ; 


110 


110 


115 


110 


125 


0.04 


20 


140 t 120 , 


110 j 


115 


110 


115 


110 


135 


0.04 



TEST G-4 185 



Test G-4 
Date: May 27, 1959 

Outdoor Temperature: 69 F Humidity: 53^ Wind: 5.8 

mph W Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Classroom Xo 104 

Automatic Sprinklers: None 

Vents: 42 square feet at top of stairway Xo. 2; 42 square feet at 
top of stairway Xo 1 

Curtain Boards: Only at stairway openings to corridors 
Automatic Fire Detection: Xone 

Other: Vents opened when temperature at thermocouple nearest 
test fire reached 200 degrees Fahrenheit Both stairways 
opened to provide unobstructed passage to the top. Two 
windows in classroom Xo. 104 open one foot from the bot- 
tom and two transoms between the classroom and the cor- 
ridor open. 

Comments: 

Rapid development of test fire. 

Untenable smoke conditions in all corridors reached 
relatively quickly. 

Curtain boards at stairway openings interfered with 
vent action 

Maximum tenable temperature reached in first floor 
corridor in 3 to 4 minutes at the 5 foot level. 
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VAX "E\Ai_E SVC 



'3 t !5 '5 17 IS 19 20 



UNTENABLE SVOKE 



3RD FLCX5R 

EAST WEST 

T 



EAST& 

2ND FLOOR 
) WEST EAST 



MAX TENABLE TEMPERATURE 



2ND & 3RD FLOOR CORRIDORS (AIL 5 FT ) 



2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 



--VENT (E42 SO FT, W42 SO FT) 



' 23 4 567 8 9 10 U 12 13 14 15 16 17 18 19 20 
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Temperature and Pressure Readings 



FIRST FLOOR 


Tun* 
Min- 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 


Thermocouple Location 


utes 


11* | 12U 


12L 


13U 


13L UU ; 14L 


of Water 


1 


145 


100 


80 


110 


120 95 


85 


0.00 


2 


260 


150 


95 


140 


160 


110 


85 


-0.01 


3 


700 


255 


115 


275 


345 


170 


130 


-0.01 


4 


940 


390 


165 


430 


515 


305 


185 


-0.02 


5 


1025 


435 


170 


500 


600 


350 


185 


-0.03 


6 


1125 


455 


175 


565 


710 


390 


205 


-0.03 


7 


1125 


495 


220 


565 


710 


390 


245 


-0.03 


8 


1225 


585 


300 


610 


845 


440 


345 


-0.04 


9 


1265 


570 


280 


655 


950 


490 


365 


-0.04 


10 


1245 


580 


255 


685 


940 


490 


350 


-0.04 


11 


1280 


605 


295 


710 


1095 


495 


410 


-0.05 


12 


1260 


655 


395 


775 


1295 


565 


620 


-0.05 


13 


1290 


695 


445 


830 


1215 


620 


695 


-0.05 


14 


1280 


680 


430 


800 


1110 


620 


650 


-0.05 


15 


1290 


695 


455 


790 


1080 


635 


680 


-0.05 


16 


1550 


695 


420 


800 


1015 


640 


610 


-0.05 


17 


1475 


735 


490 


825 


1000 


665 


705 


-0.05 


18 


1450 


650 


460 


795 


930 


695 


485 


-0.03 


19 


















20 



















^Classroom 104 


SECOND FLOOR 


T-_^ 


Temperature-Degrees Fahrenheit 


Pressure 


lime 
Mm- 


Thermocouple Location 


Inches 


utes 


21 


22U 


22L 


23U 


23L 


24U 


24L 


25 


of Water 


1 


80 


80 


80 


90 


90 


90 


90 


90 


0.00 


2 


85 


80 


80 


90 


90 


90 


90 


90 


0.01 


3 


100 


85 


80 


90 


90 


90 


90 


120 


-0.02 


4 


135 


100 


80 


100 


95 


120 


90 


190 


-0.03 


5 


145 


110 


100 


120 


110 


130 


100 


200 


-0.03 


6 


155 


120 


105 


130 


120 


145 


110 


230 


-0.03 


7 


180 


130 


115 


130 


120 


145 


110 


230 


-0.04 


8 


190 


135 


125 


140 


125 


155 


115 


175 


-0.04 


9 


195 


145 


135 


170 


140 


195 


125 


310 


-0.04 


10 


200 


155 


150 


185 


150 


210 


140 


295 


-0.03 


11 


220 


180 


155 


205 


165 


225 


150 


325 


-0.03 


12 


235 


185 


180 


225 


180 


265 


165 


425 


-0.05 


13 


245 


185 


180 


240 


185 


270 


175 


440 


-0.05 


14 


260 


190 


180 


245 


185 


265 


175 


430 


-0.07 


15 


265 


800 


170 


245 


185 


270 


180 


420 


-0.06 


16 


255 


190 


180 


240 


180 


265 


175 


405 


-0.05 


17 


270 


195 


175 


240 


190 


260 


180 


415 


-0.05 


18 


280 


195 


175 


255 


195 


265 


185 


380 


-0.05 


1* 




















20 
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Temperature and Pressure Readings 


i 








THIRD 


FLOOR 










Tim* 


Temperature-Degrees Fahrenheit 




lime 
! Min- 


Thermocouple location 


Pressure 
Inches 


, utes 


i 














, 


of Water 




31 ' 


32U 


321 


33U i 

i 


331 ' 


34U i 


34 


1 35 




1 


cC 


=0 


:5 


^^ i 

3o | 


35 . 


55 ' 


85 


, 90 


0.00 


2 


r r* 

c^ 


?0 ' 


85 


, S5 


55 , 


35 : 


85 


So 


'-0,01 


i 3 


r+ *> 

ru 


?0 


85 


35 i 


So i 


^\* m 

CO ; 


F5 


115 


-0.02 


! 4 


i So 


30 ' 


85 


90; 


5 


95 ; 


90 


U5 


-0.03 


5 


95 


85 i 


50 


; 5o 


85 


1 ^r\ 
JL^^ , 


90 


. 155 


-0.03 


6 


i:c ' 


r** 

u , 


95 


! 105 


95 


110 


95 


165 


-0.03 


7 


120 , 


95 


95 


105 i 


95 ' 


110 


95 


: 165 


-0.03 


8 


1 t-xrt, 

-u 


105 : 


100 


i ] rt I 

1 ilu i 


So ' 


110 


ICO 


190 


-0.04 


9 


1 120 


110 


110 


, 120 


100 ' 


125 


105 


210 


-0.04 ' 


10 


1 130 


115 ' 


115 


130 


1C5 


135 ' 


110 


215 


-0.03 


11 


' loo 


120 


120 


1 140 


115 , 


145 ' 


120 


230 


-0.03 


12 


145 


15C 


125 


150 


120 


155 


125 


270 


-0.03 


13 


155 


140 


155 


165 


12,3 ' 


170 


155 


295 


-0.04 


14 


* r* *\ 

iCu 


145 ; 


}35 


165 ' 


150 ,' 


170 


135 


300 


-0.04 


15 


, 155 


145 ' 


loo 


T rt r- . 

luo ' 


130 


17C , 


135 


300 


-0.04 


16 


155 


145 


140 


165 ; 


155 | 


170 l 


140 


295 


-0.04 


17 


160 


15C 


145 


17Q 


155 ' 


175 j 


140 


295 


-0.03 


18 


165 


155 


145 


170 t 


125 


175 i 


145 


295 


-0.03 


' 19 










i 


l 








20 


' 


( 




i 


1 
i 


1 

i 
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Series H 

Vents and Curtain Boards 
Corridor Fires 

This series like series E ; F, and G was conducted 
to determine the effectiveness of curtain boards and 
vents but the test fires were all built in the first floor 
corridor The test fires were all in 700 pounds of 
pallets rather than the usual 1,400 pounds. 



Test H-l 

Date: May 22, 1959 

Outdoor Temperature: 63 F. Humidity: 61% Wind: 8.6 

m p h, S Average 

Fuel: 700 pounds of pallets 

Location of Test Fire: First floor corridor just east of the 
curtain board 

Automatic Sprinklers: None 

Vents: 42 square feet at top of stairway No. 2; 42 square feet at 
top of stairway No. 1 

Curtain Boards: Corridors and in th^ stairway openings to 
corridors 

Automatic Fire Detection: None 

Other: Vents opened when temperature at thermocouple nearest 
test fire reached 200 degrees Fahrenheit Exit doors at west 
end of first floor corridor opened 30 seconds after vents. 
Both stairways opened to provide unobstructed passage to 
the top. No smoke density readings taken during this test 
Reports of smoke conditions from observers only. 

Comments: 

All corridors became untenable from smoke after vents 
were opened. 

Curtain board in first floor corridor kept temperature 
at the 5 foot level at the west end of that corridor below 
the maximum tenable level. Curtain boards at stairway 
openings decreased effectiveness of vents. 
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OPERVTION SCHOOL BURNING 



020 



o 





UNTENABLE SMOKE 

1ST FLOO* 1ST FLOOR 

EAST 




H H 



*-lST FLOOR WEST 2ND & 3RD FLOOR CORRIDORS (ALL 5 FT J 
1 1 1 1 1 1 1 1 j 1 



I , , 

i 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

TIME MINUTES 



^~**~ 


*-VENT(E42SQ FT, W42 SO FT) 

V 2ND FLOOR 
^~^-= =:=l ^\ s 1ST FLOOR " 
3RD FLOOR 







8 9 10 11 12 13 14 15 16 17 18 19 20 
TIM MINUTES 
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Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 




Pressure 
Inches 
, of Water 


Thermocouple Location 




11 


12U 


12L 


13U | 13L 


UU 


14L 


1 


110 


100 


90 


105 


100 


95 


! BO 


0.00 


2 


115 


190 


95 


140 


100 


95 


85 


0.01 


3 


120 


320 


100 


300 


180 


115 


85 


0.02 


4 


90 


450 


120 


450 


290 180 


90 


-0.03 


5 


95 


535 


140 


600 


305 


215 


85 


-0.03 


6 


95 


875 


225 


1015 


585 


320 


85 


-0.03 


7 


95 


840 


250 


1070 


615 


365 


90 


-0.03 


8 


90 


1010 


260 


1070 


875 


420 


105 


-0.02 


9 


90 


950 


295 


1020 


770 


400 


105 


-0.04 


10 


90 


960 


265 


1035 


780 


400 


100 


-0.04 


11 


90 


1115 


210 


1020 


840 


430 


115 


-0.04 


12 


90 


1000 


480 


1060 


800 


425 


110 


-0.04 ' 


13 


90 


935 


445 


1120 


780 


550 


120 


-0.04 


U 


90 


830 


340 


1110 


575 


500 


120 


-0.04 


15 


90 


740 


315 


975 


465 


480 


125 


-0.04 


16 


90 


710 


230 


770 


400 


475 


140 


-0.04 J 


17 


90 


600 


125 


700 


430 


470 


285 


-0.04 


18 
















1 


19 
















j 


20 














'. 


t 



SECOND FLOOR j 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


21 


22U 


22L 


23U 


23L 


24U 


24L 


25 


1 


105 


85 


85 


100 


90 


90 


85 


90 ! 


0.00 


2 


110 


85 


85 


95 


90 


90 


85 


90 


0.01 


3 


120 


95 


90 


100 


90 


95 


85 


100 


0.02 


4 


150 


105 


90 


100 


100 


125 


95 


140 


-0.03 


5 


180 


120 


105 


110 


110 


130 


100 


155 


-0.03 


6 


220 


145 


120 


125 


125 


165 


115 


210 


-0.04 


7 


255 


145 


140 


140 


140 


180 


130 


230 


-0.02 


8 


270 


160 


145 


150 


150 


215 


145 


265 


-0.02 


9 


300 


185 


150 


160 


155 


215 


155 


260 


-0.04 


10 


295 


185 


155 


165 


165 


205 


160 


260 


-0.02 


11 


320 


200 


170 


170 


170 


225 


170 


275 


-0.02 


12 


385 


225 


180 


180 


180 


235 


175 


290 


-0.02 


13 


415 


250 


200 


205 


195 


285 


195 


350 


-0.02 


U 


375 


240 


210 


220 


205 


270 


200 


320 


-0.02 


15 


385 


230 


205 


205 


200 


265 


200 


315 


-0.01 


16 


365 


205 


180 


190 


185 


255 


185 


320 


-0.01 


17 


285 


170 


150 


180 


170 


270 


170 


305 


-0.01 


18 




















19 




















20 
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Temperature and Pressure Readings 



1 








THIRD 


FLOOR 








Time 
Min- 
, utes 


Temperature-Degrees Fahrenheit 


j 
| Preiaire 
1 Inches 
! of Water 


, Thermocouple Location 


' 31 


, 32U 


321 


' 33U ! 


33L 


34U 


i 341 35 


1 


95 


90 


100 


90 


95 


90 


90 . 90 


, c.oo 


2 


95 


1 85 


'ICO 


90 i 


95 


r A 


90 


90 


c.oo 


3 


T n A 


1 95 


IOC 


90 


95 


90 


90 90 


o.oc 


1 4 


ICO 


95 


'IOC 


90 , 


95 


95 


SO 100 


'-0.05 


5 


, 110 


95 


100 


90 ; 


95 


100 


95 


105 


;-o.oe ! 


6 


125 


100 


'100 


95 , 


95 


105 


95 


115 


,-0.05 


1 7 


130 


' 105 


1 100 


100 


100 


120 


100 


130 


-C.06 


8 


130 


110 


' 105 


110 i 


110 ' 


135 


no 


150 


-0.06 ; 


9 


125 


' 115 


;no 


115 ! 


115 ' 


140 


120 


155 


. -0.06 


10 


125 


115 


'110 


120 


120 ' 


140 


120 


155 


-C.06 


' 11 


; 145 


' 120 


,115 


125 ' 


120 


150 


130 ' 165 


-0.06 


' 12 


: 120 


120 


120 


130 


130 ! 


155 


135 PO 


' -0.06 


13 


' 1S5 


130 


12C 


135 | 


130 


155 


140 190 


-0.06 


14 


! 165 


135 


130 


145 - 


140 , 


170 


150 190 


-0.06 


15 


! 170 


140 


135 


150 


145 ' 


175 


155 


190 


-0.06 


16 


! 160 


140 


135 , 


150 


145 i 


165 


150 j 165 


-0.06 


1 17 


1 145 

1 


135 


! 135 


145 , 


140 ' 


160 


145 i 160 


-0.06 


18 


. 






i 












1 '" 


' 




i 


1 


' 










; 20 


1 




i i 


i 
I 


i 
i 
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Test H-2 

Date: May 28, 1959 

Outdoor Temperature: 72 F. Humidity: 57% Wind: 6,8 

m,p h, W Average 

Fuel: 700 pounds of pallets 

Location of Test Fire: First floor corridor just east of curtain 
board 

Automatic Sprinklers: None 

Vents: 42 square feet at top of stairway No. 2, 42 square feet at 
top of stairway No 1 

Curtain Boards: Corridors only 
Automatic Fire Detection: None 

Other: Vents opened with operation of fusible links rated at 165 
degrees Fahrenheit Both stairways opened to provide un- 
obstructed passage to the top. 

Comments: 

Test fire developed very fast. 

Vents did start to clear the second floor about 3 minutes 
after the east vent was opened and the third floor corridor in 
5 minutes 

Maximum tenable temperature was reached quickly on 
all floors about the same time that smoke conditions became 
untenable 

Vent over stairway No. 2 opened in 4 minutes; over 
stairway No. 1 in 7 minutes 
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1ST FLOOR WEST&2ND & 3RD FLOOR CORRIDORS (ALL 5 FT ) 




IOC 



S 9 10 11 12 13 14 15 16 17 18 19 20 
TIME MINUTES 



3RD FLOOR 

-** -' 

"-2ND FLOOR *- 1ST FLOOR 




010 



01234567 



9 10 11 12 13 14 15 16 17 18 19 20 
TIME MINUTES 



TE-T H-2 
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Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


- Pressure 
inches 
of Water 


Thermocouple Location 


11 


12U 


121 


13U 


13L 


14U ; 14L 


1 


35 


85 : 75 


85 


85 ' 85 


75 


0.00 i 


2 


85 


145 


90 


145 


100 


90 


80 


0.01 


3 


100 


470 


205 


610 


195 


110 


85 


0.01 


4 


105 


650 


300 


805 


380 i 175 ilOO 


-0.03 


5 


100 


700 


310 


805 


600 


240 '120 


-O.C4 


6 


95 


770 


465 


890 


810 


350 150 


-0.04 


7 


90 


840 


545 


1175 


920 


430 


190 ! -0.05 


8 


90 


895 


460 


1195 


1075 ! 500 


225 


-0.07 


9 


90 


855 


510 


1120 


1010 


44C 


235 


-0.07 


10 


90 


755 


435 


1050 


795 


36C -230 


-0.07 


11 


90 


690 


455 


890 


775 


310 


245 


-0,07 


12 


90 


585 


400 


815 


720 


290 


215 


-0.07 


13 


90 


525 


355 


700 


580 


250 J200 


-0.05 


14 


90 


485 


280 


650 


525 


225 185 


-0.05 


15 


90 


400 


295 


575 


400 


220 J175 


-0.05 


16 


90 


435 


290 


555 


395 


200 1160 


-0.05 


17 


90 


415 


225 


500 


355 


185 


155 


-0.05 


18 


90 


395 


215 


470 


350 


190 


145 


-0.04 


19 


90 


370 


185 


435 


330 


170 


165 


-0.03 


20 


90 


370 


185 


435 


310 


170 


115 


-0.02 



SECOND FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


21 


22U 


22L 


23U 


23L 


24U 


24L 


25 


1 


75 


75 


75 


85 


85 


85 


85 


85 


0.01 


2 


80 


80 


^5 


85 


85 


85 


85 


85 


0.00 


3 


200 


170 


80 


135 


135 


105 


90 


90 


0.02 


4 


330 


265 


170 


195 


195 


145 


110 


115 


0.04 


5 


370 


290 


185 


210 


210 


155 


125 


165 


0.03 


6 


420 


340 


220 


240 


240 


195 


155 


225 


C.03 


7 


460 


380 


265 


275 


285 


230 


180 


275 


0.03 


8 


450 


375 


265 


280 


290 


275 


200 


305 


-0.06 


9 


445 


380 


260 


285 


295 


260 


215 


270 


-0.05 


10 


420 


355 


255 


280 


285 


235 


215 


240 


-0.04 


11 


385 


320 


240 


260 


260 


225 


205 


230 


-0.04 


12 


335 


245 


220 


255 


255 


215 


195 


220 


-0.04 


13 


310 


260 


205 


235 


240 


195 


185 


200 


-0.04 


14 


290 


245 


190 


220 


225 


185 


125 


185 


-0.04 


15 


275 


230 


185 


210 


210 


175 


165 


175 


-0.04 


16 


265 


225 


180 


200 


200 


165 


160 


165 


-0.03 


17 


245 


210 


175 


190 


190 


155 


155 


160 


-0.03 


18 


235 


205 


165 


190 


185 


155 


150 


155 


-0.02 


19 


215 


195 


165 


180 


175 


150 


140 


135 


-0.02 


20 


215 


195 


165 


180 


175 


150 


140 


135 


-0.01 
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Temperature and Pressure Readings 



THIRD FLOOR 


Time 
Min- 
utes 


Temperature-Degree* Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


31 j 32U 32L 33U 33L 34U 


34L 35 


' 1 


75 i 75 85 ' 65 ! 35 85 : 85 j 35 0.00 


' 2 


80 ! SO 35 . 85 , 85 * 85 65 1 85 0.00 


3 


12C ' 115 130 105 


85 110 100 


90 i 0,01 


4 


200 ! 155 ; 180 145 


150 145 


130 


125 0.06 


5 


175 < 185 170 ! 145 


150 145 135 


150 -0.02 


** 


r?0 195 | 155 < 145 


145 


160 


140 180 -0.02 


7 


185 : 210 i 160 , 160 150 j 180 


165 


215 


-0.01 


8 


200 , 225 170 ' 165 


160 185 165 


220 -0.04 


9 


215 I 235 ; 185 ' 175 


160 


185 


165 


215 


-0.03 


10 


210 . 240 j 190 ' 180 


165 


180 


165 


200 


-0.03 


11 


205 i 230 ' 195 ' 180 160 


175 


160 


190 ' -0.02 


12 


195 ! 215 ; 185 ' 175 160 j 170 


160 185 


-0.03 


13 


ISO ' 200 i 180 ! 175 155 165 ! 160 175 ' -0.02 


14 


175 i 190 170 , 165 1 150 


155 


150 


170 


-0.02 


15 


170 ; 185 ! 165 160 


145 


150 


150 


160 


-0.03 


16 


165 1 175 ! 160 160 


140 


145 


145 


155 


-0.02 


17 


165 i 170 155 150 


135 140 


140 


150 


-0.02 


18 


155 i 165 150 145 


130 


130 130 


145 


-0.01 


19 


150 , 160 145 140 


130 


135 


130 


135 


-0.01 


20 


150 ' 160 145 140 130 


135 


130 


135 


-0.02 
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Test H-3 
Date: May 28, 1959 

Outdoor Temperature: 70 F. Humidity: 57% Wind: 6.8 
mp,h W Average 

Fuel: 700 pounds of pallets 

Location of Test Fire: First floor corridor just east of curtain 
board 

Automatic Sprinklers: None 

Vents: 42 square feet m stainvay No. 2; 42 square feet in 
stairway No. 1 

Curtain Boards: Corridors only 
Automatic Fire Detection: None 

Other: Vents opened 2 minutes after start of test fire. Both 
stairways opened to provide unobstructed passage to top, 

Comments: 

The reason for the lack of untenable smoke conditions is 
unexplainable. A rerun of this test (Test H-4) produced results 
typical of conditions that existed in other similar tests 
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23^567 



9 *0 I i 12 13 14 

TIME MINUTES 



5 16 



18 19 20 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 



.r-VENT (E42 SO FT W*2 SQ FT ) 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
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TEST H-3 
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Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


- Pressure 
Inches 
" of Water 


Thermocouple Location 


11 


12U 


12L 


13U 13L UU 14L 


1 


85 


110 


85 


110 , 95 


90 35 


0.02 


2 


85 


110 


85 


110 


95 


95 


85 


0.02 


3 


85 


115 


85 


115 


100 


95 85 


-0.02 


4 


85 


160 


85 


145 


110 ' 95 i 85 


-0.02 


5 


85 


265 


85 


265 


130 


100 


5 


-0.02 


6 


85 


400 


95 


415 


160 


105 


95 


-0.02 


7 


85 


450 


110 


565 


2^0 


120 105 


-C.02 


8 


85 


515 


125 


675 


415 


145 


125 


-0.02 


9 


85 


540 


135 


700 


435 


170 


130 


-0.02 


10 


85 


575 


140 


715 


475 


175 135 


-0.02 


11 


85 


585 


150 


760 


500 


130 | 145 


-0.02 


12 


85 


525 


150 


755 


470 


130 


145 


-0.03 


13 


85 


540 


150 


700 


460 


180 


140 


-0.04 


U 


85 


540 


140 


690 


480 


195 


145 


-0.04 


15 


85 


520 


150 


660 


490 


180 


140 


-0.04 


16 


85 


490 


150 


640 


445 


180 


140 


-0.04 


17 


85 


475 


145 


610 


490 


170 j 140 


-0.04 


18 


85 


475 


140 


605 


450 


170 


135 


-0.04 


19 


85 


455 


140 


595 


445 


165 


140 


-0.04 


20 


85 


465 


140 


590 


425 


180 


130 


-0.04 



SECOND FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


21 


22U 


22L 


23U 


23L 


24U 


24L 


25 


1 


95 


90 


85 


90 


90 


90 


90 


90 


0.01 


2 


95 


90 


85 


95 


90 


90 


90 


90 


0.02 


3 


95 


90 


85 


95 


90 


90 


90 


90 


-0.01 


4 


95 


90 


80 


95 


95 


90 


90 


90 


-0.01 


5 


130 


120 


90 


100 


100 


90 


90 


90 


-0.01 


6 


190 


160 


110 


120 


120 


100 


95 


95 


-0.02 


7 


240 


190 


125 


145 


145 


110 


100 


105 


-0.02 


8 


295 


220 


145 


180 


170 


130 


110 


125 


-0.02 


9 


320 


240 


165 


195 


190 


140 


125 


135 


-0.02 


10 


320 


250 


175 


200 


200 


150 


130 


140 


-0.03 


11 


340 


260 


130 


210 


205 


150 


140 


140 


-0.03 


12 


350 


260 


180 


215 


215 


160 


140 


145 


-0.03 


13 


335 


260 


185 


215 


215 


165 


145 


145 


-0.03 


14 


330 


250 


185 


215 


215 


165 


150 


150 


-0.03 


15 


310 


245 


190 


220 


220 


170 


150 


150 


-0.04 


16 


305 


235 


180 


210 


210 


165 


145 


145 


-0.04 


17 


295 


230 


185 


205 


205 


155 


145 


145 


-0.03 


18 


290 


225 


175 


200 


205 


155 


145 


145 


-0.03 


19 


285 


225 


170 


200 


200 


150 


140 


140 


-0.03 


20 


285 


225 


170 


195 


195 


150 


140 


140 


-0.02 
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Temperature and Pressure Readings 



1 








THIRD 


FLOOR 








' Tin* 
Min- 
utes 


'< Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


j 


Thermocouple Location 




















31 j 


32U 


321 


! 33U i 


33L 


34U 


34L 


35 


' 1 


35 i 


90 


90 


; 90 1 


90 , 


90 


90 


; 90 0.03 


; 2 


' 85 i 


85 


90 


90 i 


90 


90 


90 


' 90 ! 0.02 


3 


85 


85 


90 


: 90, 


90 


90 


90 


90 


-0.01 


! 4 


, 55 


65 


90 


, ^o ; 


90 i 


90 


90 


1 90 ! -0.01 




90 ; 


90 


90 


i 90 i 


90 , 


90 


90 


i 90 ; -0.01 


6 


' 110 ; 


110 


90 


' 90; 


95 ! 


90 


90 


95 -0.02 


7 


125 | 


125 


105 


; no j 


90 ! 


100 


90 


100 -0.01 


8 


150 i 


150 


125 


' 120 j 


100 ! 


110 


105 


110 0.00 


9 


170 i 


170 


140 


135 


110 ' 


125 


115 


120 -0.01 


10 


1 185 i 


155 


145 


, l<tO 


115 i 


13C 


120 


125 


-0 02 


11 


; iso ! 


195 


160 


' 150 


130 ' 


HO 


130 


150 j -0.02 


i 12 


185 i 


200 


165 


. 160 ' 


135 


145 


135 


135 ' -0.01 


' 13 


195 ' 


200 


175 


1 165 : 


135 ' 


150 


140 


; 135 


-0.01 


' 14 


190 


200 ; 


175 


' 165 ! 


140 ; 


150 


140 


. 140 


-0.01 


15 


185 , 


195 ' 


175 


: 165 


140 - 


155 


140 


140 


-0.02 


16 


' 175 


190 , 


170 


160 


140 i 


150 


140 


135 


-0.01 


17 


1 170 i 


185 


160 


! 160 ' 


135 i 


145 


135 


135 


-0.01 


18 


1 175 


180 


160 


| 160 . 


135 


145 


135 


135 


-0.01 


19 


i 170 ' 


175 


160 


! 155 


135 i 


145 ; 


135 


135 


-0.01 


20 


i 170 


180 , 


160 


. 155 ' 


135 ; 


155 1 

i 


135 


155 


-0.01 
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Test H-4 
Date: May 28, 1959 

Outdoor Temperature 70 F Humidity: 57^ Wind: 6.8 

m p h. W Average 

Fuel: 700 pounds of pallets 

Location of Test Fire: First floor corridor just east of curtain 
board location 

Automatic Sprinklers: None 

Vents : 42 square feet at top of stairway Xo 2 , 42 square feet at 
top of stairway No. 1 

Curtain Boards: None 
Automatic Fire Detection: None 

Other: Vents opened 2 minutes after start of test fire. Both 
stairways opened to provide unobstructed passage to top. 
Thermocouple No. 11 not used in this test 

Comments: 

Vents started to clear smoke from third floor corridor 5 
minutes after they were opened 

Maximum tenable temperature reached in the second 
floor corridor m 4 to 5 minutes; third floor corridor in 7 to 
8 minutes 
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Temperature and Pressure Readings 



FIRST FLOOR 


TlfHA 


Temperature-Degrees Fahrenheit 




Min- 


Thermocouple Location 


Inches 




utes 
11 12U 


12L ; 13U 


13L 


of Water ; 

14U 14L , f 




1 105 


30 ; 105 


95 


,95 ; 80 , 0.00 




2 




120 


80 


115 


95 


' 100 i 80 * 0.01 






3 350 


190 


285 


125 


' 240 ! 105 I -0.01 




4 480 


110 


590 


205 


, 410 , 120 I -0.02 j 




5 1 


615 


160 


785 ' 410 


555 ' 195 ! -0.04 




6 


1 615 


205 


780 


450 


535 280 ' -0.05 






7 




660 


220 800 


670 


485 ! 300 ! -0.05 






8 




645 


230 835 


775 


450 ; 300 -0.05 






9 




620 


230 


820 


765 


440 , 305 ' -0.05 - 




10 




580 


220 


695 


660 


375 | 260 - -0.06 






11 




500 


180 


615 


570 


360 ; 240 -0.06 






12 




470 


185 


575 


525 


515 1 230 -0.06 ; 




13 




440 


170 


535 


480 


290 225 -0.06 




14 




430 


165 


495 


450 


270 ! 215 -0.05 j 




15 




405 


160 


485 


445 


260 ! 205 -0.05 






16 




390 


150 


435 


315 


245 1 200 -0.05 






17 




360 


145 


415 


270 


240 i 180 -0.05 




18 




340 


140 


375 


250 


230 i 165 -0.05 






19 




290 


140 


265 


170 


135 ! 135 -0.05 






20 




290 


140 


265 


170 


185 -' 135 -0.05 , 









SECOND FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


21 


22U 


22L 


23U 


23L i 24U 


24L 


25 


1 


95 


85 


85 


95 


95 


90 


90 


90 


0.00 


2 


95 


80 


80 


95 


95 


90 


90 


95 


0.01 


3 


130 


115 


90 


100 


100 


125 


95 


125 


-0 02 


4 


215 


170 


110 


140 


135 


215 


120 


170 


-0.04 


5 


295 


220 


160 


210 


185 


300 


175 


320 


-0.03 


6 


330 


265 


205 


225 


210 


285 


215 


305 


-0.04 


7 


355 


270 


210 


225 


225 


275 


225 


280 


-0.04 


8 


360 


280 


210 


230 


230 


280 


230 


290 


-0.04 


9 


335 


275 


215 


230 


230 


275 


235 


275 


-0.04 


10 


330 


260 


205 


210 


215 


240 


220 


245 


-0.03 


11 


295 


220 


190 


200 


200 


230 


205 


230 


-0.04 


12 


280 


215 


130 


190 


185 


215 


195 


225 


-0.03 


13 


265 


205 


175 


185 


185 


205 


190 


210 


-0.03 


14 


260 


205 


170 


175 


180 


200 


185 


210 


-0.03 


15 


245 


185 


160 


175 


170 


195 


175 


200 


-0.03 


16 


235 


185 


155 


165 


155 


185 


160 


190 


-0.04 


17 


220 


175 


150 


160 


160 


175 


160 


180 


-0.04 


18 


210 


170 


150 


160 


160 


170 


155 


170 


-0.03 


19 


200 


155 


145 


155 


150 


145 


145 


145 


-0.03 


20 


200 


155 


145 


155 


150 


145 


145 


145 


-0.03 
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Temperature and Pressure Readings 



THIRD FLOOR 




, Time 
Min- 
utes 

j 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


\ 
1 31 


i 32U 


1 32L 


33U 


33L 


34U 


; 34L 


| 35 


; 1 


> ^5 


35 


9C 


90 


90 ' 


90 


90 


, 90 


C.02 


2 


30 


80 


90 


90 


90 , 


90 


, 90 


! 90 


0.02 


; 3 


c5 


95 


' 90 


95 


90 ; 


100 


' 90 


1 125 


-0.01 


4 


, 100 


105 


100 


113 


95 ' 


130 


100 


165 


-0.02 


5 


. 125 


13C 


, 115 


130 


110 


155 


115 


i 210 


-0.02 


6 


170 


165 


1 135 


150 


135 ' 


130 


, 135 


215 


-0*01 


7 


' ISO 


1?5 


145 


16C 


145 ' 


190 


1 150 


225 


-0.02 


8 


ISO 


190 


153 


165 


155 


200 


, 150 


230 


-0.02 


9 


ISO 


190 


155 


170 


155 ! 


195 


; 160 


225 


-0.02 


, 1 


165 


190 


160 


170 


155 


135 


160 


210 


-0.02 


11 


1 160 


185 


155 


165 


155 


130 


' 15^5 


200 


-0.02 


12 


' 170 


175 


150 


155 


150 


170 


150 


135 


-0.02 


13 


160 


165 


145 


155 


145 


165 


145 


1 130 


-0.02 


U 


! 165 


165 


145 , 


150 


1*5 


155 


' 145 


175 


-0.02 


15 


155 


155 


140 ; 


145 


140 ! 


160 


140 


175 ' 


-0.02 


. 16 


i 150 


155 


140 ! 


~5 


135 ' 


155 


140 


165 i 


-0.02 


17 


' 140 


150 


135 ' 


140 


135 ! 


150 


135 


160 ' 


-0.03 


18 


1 135 


14C 


130 


135 


13C 


145 


130 


150 ; 


-0 02 


19 


1 135 


140 


150 ; 


155 


130 


140 


130 


140 


-0.01 


\ 20 


; 155 


140 


130 ! 


155 


130 


140 


130 


140 1 


-0.01 
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Series I 

Curtain Boards and 
Forced Draft Vent 

Three tests were run to deteimine the effect of the 
venting action with an aspirator installed at the vent 
above stairway Xo 2 and curtain boards in corridors 
This series includes those three tests 



Test 1-1 
Date: April 29, 1959 

Outdoor Temperature: 82 F. Humidity: 33% Wind: 5 5 

m p.h W Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway Xo. 2 

Automatic Sprinklers: None 

Vents : 40 square feet at top of stairway Xo. 2 

Curtain Boards: Corridors only 

Automatic Fire Detection: Coverage as shown in Figure 12 

Other: Aspirator installed in vent above stairway Xo 2. Vent 
open at fire start and aspirator started when signal received 
from automatic fire detection system circuit Xo. 5 (1 minute 
40 seconds). Exit doors at west end of first floor corridor 
opened 30 seconds after aspirator started 

Comments: 

Relatively fast developing test fire 

Smoke conditions became untenable in all corridors 
quickly. 

Aspirator started clearing smoke from all corridors 
2 to 4 minutes after it was started. This is quicker than 
the vent with no aspirator Operation of the aspirator re- 
sulted in immediate dense smoke conditions. 
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Automatic Fire Detection System 



Response Time from Fire Start 


Circuit No. 


Area Covered 


Minutes 


Seconds 


1 


1st Flooi Corridor 


2 


15 


2 


2nd Floor Corridor 


3 





3 


3rd Floor Corridor 


4 


5 


4 


Room 203 


3 


20 


5 


Stairway Xo 2 


1 


40 


6 


Stairway Xo. 1 


1 


55 



Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


j Pressure 
Inches 
of Water 


Thermocouple Location 


11 


12U 


12L 


13U 


13L 


UU 


UL 


1 


80 


90 


80 


90 


90 


90 


80 


0.00 


2 


95 


115 


85 


90 


90 


90 


80 


0.00 


3 


140 


270 


115 


130 


120 


100 


85 


-0*02 


4 


940 


700 


235 


295 


265 


145 


100 


-0.02 


5 


1150 


790 


330 


460 


450 


250 


135 


-0.02 


6 


1170 


855 


325 


500 


430 


290 


150 


-0.03 


7 


1310 


865 


310 


525 


490 


295 


150 


-0.03 


8 


1300 


950 


375 


575 


545 


325 


160 


-0.04 


9 


1200 


875 


355 


565 


540 


325 


160 


-0.04 


10 


1160 


845 


360 


555 


525 


320 


160 


-0.04 


11 


1135 


775 


350 


535 


515 


320 


165 


-0.03 


12 


1160 


745 


310 


525 


495 


315 


165 


-0.03 


13 


960 


650 


295 


435 


460 


295 


155 


-Oo04 


U 


845 


575 


250 


440 


420 


270 


145 


-0.04 


15 


815 


560 


225 


420 


400 


260 


140 


-0.03 


16 


775 


535 


195 


400 


380 


245 


135 


-0.03 


17 


745 


445 


205 


395 


370 


245 


135 


-0.04 


18 


680 


465 


230 


350 


360 


235 


135 


-0.04 


19 


490 


390 


260 


345 


325 


245 


160 


-0.04 


20 


465 


385 


260 


310 


300 


200 


160 


-0.03 
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Temperature and Pressure Readings 



SECOND FLOOR 


Time 
Min- 


Temperature-Degrees Fahrenheit 


~~~ Pressure 


Thermocouple Location 


Inches 


utes 


21 


22U 


22L ! 23U 


23L 


24U 


24L 


25 


of Water 


a ," ~ 
1 


85 


5 


B5 ' 90 


90 


90 


90 


9C 


-0.01 


; 2 


90 


90 


35 90 


90 


1 y w 


90 


Q^ 
c 1 *-> 


*-1 /r\-1 
o. ^J. 


1 3 


: 140 


' 115 


95 95 


95 


t?c 


, 90 


95 


-O.C3 


4 


' 545 


' 265 


; 150 1 165 


' 145 


145 


105 


145 


-0.02 


! 5 


450 


345 


200 1 250 


225 


, 225 


i 145 


225 


. -0.01 


; * 


' 475 


410 


! 275 510 


290 


250 


1 130 


235 


, -0.01 


! 7 


: 490 


430 


I 325 


345 


,' 320 


i 505 


; 205 


240 


-O.G1 


8 


, 525 


450 


' 325 


355 


! 335 


1 310 


; 25 


1 260 


1 -0.01 


9 


510 


i 450 


' 340 


360 


1 345 


; 315 


j 225 


1 255 


i -o.oi 


10 


505 


, 495 


345 


320 


i 350 


' 310 


! 235 


i 245 


-0.01 ' 


! ii 


490 


430 


, 325 


360 


! 340 


. 310 


, 230 


1 250 


-0.01 


12 


455 


400 


: 310 


350 


, 350 


300 


225 


! 250 


; -c.oi 


13 


425 


! 3SO 


300 


330 


J320 


290 


i 220 


I 230 


! -o.oi 


14 


! 395 


1 355 


i 285 


315 


1305 


< 280 


! 215 


! 220 


' -0.01 


15 


' 375 


335 


. 270 


300 


290 


265 


' 210 


! 210 


; -0.02 


16 


I 325 


1 320 


1 265 


290 


280 


255 


! 200 


i 200 


! -0.02 


17 


345 


310 


, 250 


280 


270 


250 


1 200 


, 200 


' -0.02 


18 


i 325 


290 


1 235 ! 270 


260 


1 240 


; 195 


1 200 


, -0.01 


19 


29C 


270 


225 


255 


250 


230 


1 190 


1 205 


. -0.02 


20 


290 


270 


J 225 24O 


240 


210 


i 175 


i 200 


-0.01 



THIRD FLOOR 


Time 
Min- 
; utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


31 


32U 


32L 


33U 


33L 


34U | 34L 


35 


1 


85 


85 


90 


90 


90 


90 


90 


90 


0.00 


2 


85 


85 


90 


90 


90 


90 


90 


90 


-0.02 


3 


105 


90 


90 


90 


90 


90 


90 


90 


-0.02 


4 


180 


110 


95 


95 


95 


110 


95 


115 


0.00 


5 


260 


190 


120 


125 


115 


155 


130 


175 


0.02 


6 


275 


150 


145 


155 


150 


190 


165 


215 


0.03 


7 


245 


185 


165 


175 


175 


205 


155 


225 


0.02 


8 


280 


210 


175 


175 


170 


210 195 


230 


0.03 


9 


290 


225 


175 


185 


185 


215 


195 


230 


0.02 


10 


230 200 


180 


190 


190 


215 


200 


225 


0.04 


11 


205 200 


185 


190 


190 


210 


200 


230 


0.03 


12 


215 


210 


185 


190 


190 


205 


195 


220 


0.02 


13 


215 


200 


180 


185 


185 


200 


190 


215 


0.02 


14 


205 


195 


180 


180 


185 


195 


185 


205 


0.01 


15 


210 


195 


175 


180 


180 


190 


185 


200 


0.02 


16 


195 


180 


170 


175 


175 


190 


180 


195 


0.02 


17 


185 


175 


170 


175 


175 


185 


180 


195 


0.02 


18 


185 


165 


165 


170 


170 : 180 


170 


190 


0.02 


19 


175 


160 


160 


165 


165 175 


165 


190 


0.01 


20 


175 


160 


150 


160 


150 


170 


160 


180 


0.01 
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Test 1-2 

Date: April 29, 1959 

Outdoor Temperature: 82 F. Humidity: 33% Wind: 5.5 

m p h W Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway No 2 

Automatic Sprinklers: None 

Vents : 40 square feet at top of stairway No 2 

Curtain Boards: Corridors only 

Automatic Fire Detection: Coverage as shown in Figure 12 

Other: Aspirator installed at vent at top of stairway No 2. Vent 
open at fire start and aspirator started 2 minutes after start 
of test fire. All classroom doors to corridors and corndor 
exit doors opened 30 seconds after aspirator started 

Comments: 

Aspirator started to clear corridors 4 to 6 minutes after 
it was started. Tins is more rapid than was obtained in a 
comparable test without the aspirator. Open classroom 
doors slowed action of aspirator. 
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01234567 



020 
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Automatic Fire Detection System 



Circuit No. 


Area Covered 


Response Time 


from Fire Start 


Minutes 


Seconds 


1 


1st Floor Corridor 


3 


33 


2 


2nd Floor Corridor 


4 


50 


3 


3rd Floor Comdor 


6 


25 


4 


Room 203 


5 


25 


5 
6 


Stairway No. 2 
Stairway No. 1 


2 
2 


50 
10 



Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


11 


12U 


12L 


13U 


13L 


uu 


14L 


1 


85 


105 


100 


110 


105 


105 


95 


-0.01 


2 


95 


110 


100 


110 


105 


105 


95 


-0.01 


3 


95 


130 


105 


115 


110 


105 


95 


-0.03 


4 


110 


170 


120 


125 


115 


105 


95 


-0.02 


5 


120 


235 


120 


160 


150 


115 


95 


-0.02 


6 


155 


405 


175 


255 


245 


145 


105 


-0.03 


7 


695 


545 


240 


300 


295 


170 


120 


-0.03 


8 


685 


545 


220 


360 


335 


205 


120 


-0.02 


9 


860 


630 


275 


390 


365 


225 


120 


-0.03 


10 


915 


660 


280 


410 


400 


250 


125 


-0.02 


11 


1025 


670 


290 


440 


415 


260 


125 


-0.02 


12 


1045 


720 


330 


460 


435 


260 


130 


-0.02 


13 


1015 


780 


335 


485 


460 


280 


135 


-0.03 


14 


1065 


795 


350 


495 


470 


280 


140 


-0.03 


15 


1060 


730 


295 


505 


475 


285 


145 


-0.03 


16 


1125 


690 


285 


475 


450 


285 


140 


-0.03 


17 


1005 


665 


275 


455 


430 


280 


135 


-0.03 


18 


1010 


685 


305 


450 


430 


275 


135 


-0.03 


19 


985 


715 


325 


470 


445 


280 


145 


-0.03 


20 


915 


600 


290 


465 


440 


280 


145 


-0.02 
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Temperature and Pressure Readings 



SECOND FLOOR 




Temperature-Degrees Fahrenheit 


Pressure 
Inches 
1 of Water 


Time 
Mm- 


Thermocouple Location 


"*** 21 22U 


22L 23U 


23L 24U 


24L 


25 


1 ' 1C5 IOC 


S5 100 


100 ICC 


100 


IOC 


, 0.00 


2 ' 110 ' 100 


105 


ICO 


ICC 100 


100 


, 100 


-0.01 


3 ' 110 105 


95 


105 


105 105 


100 


, 100 


0.00 


4 ; 130 i 115 


100 


105 


105 105 


1 95 


100 


0.00 


5 155 ' 130 


105 


115 


! 115 ' 110 


100 


110 


0.00 


1 6 I 235 ' 210 


135 


155 


145 145 


105 


140 


-0.01 


! 7 ! 330 220 


175 


175 


165 165 


115 


160 


-0.01 


! 8 j 350 , 290 


195 


210 


200 , 195 


125 


loO 


0.00 


I 9 , 365 ' 305 


210 


235 


225 ! 215 


145 


190 


0.00 


' 10 395 ' 330 


230 


260 


245 | 235 


160 


205 


0,00 


; 11 405 340 


240 


2^5 


255 . 245 


170 


210 


0,00 


12 ; 430 355 


250 


290 


275 i 255 


175 


215 


0,00 


i 13 ' 445 ! 365 


260 


300 


285 i 265 


130 


230 


0.00 , 


' 14 ! 455 ! 380 


265 


305 


290 1 270 


185 


230 


0.00 


i 15 , 435 390 


260 


315 


300 ' 275 


185 


235 


0.00 


1 16 ! 405 ' 350 i 


265 305 


290 j 265 


185 


225 


0.00 


17 405 > 345 


260 295 


280 i 260 


185 


220 


0.00 


i 18 I 405 350 


260 290 


275 ; 255 


185 


220 


0.00 


j 19 415 355 


265 


295 


275 i 260 


135 


225 


0.00 


20 390 335 


250 295 


275 ' 260 


185 


230 


0.00 



THIRD FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


31 


32U 


32L { 33U 


33L 


34U 


34L 


35 


1 


95 


90 


95 


95 


95 


95 


95 


95 


-0.01 


2 


95 


95 95 


95 


95 


95 


95 


95 


-0.02 


3 


100 


95 


95 


95 


95 


95 


95 


95 


-0.01 


4 


105 


95 


95 


95 


95 


95 


95 


100 


-0.01 


5 


110 


95 


100 


100 


100 


100 


100 


100 


-0.01 


6 


165 


125 


105 


100 


95 


110 


100 


115 


-0,01 


7 


210 


170 


110 


105 


100 


120 


110 


125 


0.00 


8 


230 


185 


125 


115 


110 


135 


125 


145 


0.01 


9 


250 


190 


130 


125 


120 


145 


135 


160 


0.00 


10 


260 


190 


135 


140 


130 


155 


145 


175 


0.01 


11 


265 


210 


145 


145 


135 


165 


155 


180 


0.01 


12 


270 


230 


155 


155 


150 


170 


165 


185 


0.00 


13 


290 


230 


160 


160 


155 


180 


170 


195 


0.01 


14 


305 


250 


165 


165 


160 


180 


175 


195 


0,00 


15 


280 


255 


175 


170 


165 


180 


180 


195 


0,01 


16 


270 


240 


175 


170 


170 


180 


180 


195 


OoOl 


17 


270 


225 


170 


165 


165 


180 175 


190 


0.01 


18 


280 


215 


165 


165 


165 i 180 175 


195 


0.01 


19 


270 


225 


170 


170 


165 j 180 


180 


195 


Q 02 


20 


215 | 220 j 170 


170 


170 180 


180 


190 


0.01 
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Test 1-3 

Date: May 8, 1959 

Outdoor Temperature: 73 F Humidity: 64% Wind: 62 

m p h. W Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway No 2 

Automatic Sprinklers: None 

Vents: 40 square feet at top of stairway No 2 

Curtain Boards: Second and third floor corridors only 

Automatic Fire Detection: None 

Other: Aspirator installed m vent above stairway No. 2 Vent 
open at fire start and aspirator started when temperature 
at thermocouple nearest test fire reached 150 degrees Fahren- 
heit Exit doors at west end of first floor corridor opened 
30 seconds after aspirator started 

Comments: 

Smoke became very dense immediately following 
the starting of the aspirator but clearing started sooner 
(/4 to 1H minutes) than in tests with a similar vent and no 
aspirator 
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OPERATION SCHOOL 



1ST FLOOR CENTER & WEST 6- 3RD FLOOR CORRIDOR I ALL 5 FT ) 



3RDR.OOR 
2ND FLOOR 
1ST FLOOR 




010 



8 9 10 II 12 13 14 15 16 17 18 19 20 
TIME MINUTES 



TEST 1-3 
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Temperature and Pressure Readings 



FIRST FLOOR 



Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Thermocouple location Indies 






, or water , 




11 


12U 


12L | 13U 13L ' UU UL ' 


1 


85 


75 


75 j 85 35 , 85 75 -0.01 


2 


85 


75 


75 ! 85 i 85 85 ( 75 ! -0.01 


3 


90 


80 


75 


85 85 ' 85 75 -0.01 


4 


115 


95 


80 


85 ' 85 , 85 75 -0.02 


5 


155 


115 


85 


85 85 i 85 ' 75 0.00 


6 


645 


415 


155 


155 ' 85 ' 110 ' 85 -0.02 


7 


985 


620 


240 


235 


110 200 110 -0.03 


8 


960 


635 


255 


250 115 215 105 j -0.04 


o 


1045 


720 


295 


265 j 110 i 240 120 -0.04 


10 


1080 


685 


280 


240 110 , 225 120 ' -0.04 


n 


1115 


730 


280 


255 110 ; 240 ' 125 -0.05 


12 


1050 


720 


290 


270 


115 I 255 130 , -0.05 


13 


1100 


710 


230 


260 


115 , 260 125 -0 04 


14 


1100 


695 


260 


275 


120 1 240 i 130 ! -0.05 


15 


955 


645 


240 


255 


110 1 240 ' 120 i -0.05 


16 


925 


635 


210 


250 


110 1 230 115 ! -0.06 


17 


875 


595 


180 


235 


110 j 230 j 115 [ -0.05 


18 


675 


460 


120 


245 


110 I 235 t 120 ! -0.05 


19 










i 












i , 


20 










! ! i 


i 








I - ' 



SECOND FLOOR ] 


Time 
Min- 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 


Thermocouple Location 


utes 


21 


22U 


22L 


23U 


23L 


24U 


24L 


25 


of Water 


1 


75 


75 


75 


85 


85 


85 


85 


85 


0.00 


2 


75 


75 


75 


85 


85 


85 


85 


85 


0.00 


3 


80 


75 


75 


85 


85 


85 


85 


85 


0.00 


4 


85 


80 


75 


85 


85 


85 


85 


85 


0.00 


5 


90 


85 


80 


85 


85 


85 


85 


85 


-0.01 


6 


170 


165 


90 


115 


105 


100 


85 


90 


-0.01 


7 


350 


305 


150 


225 


175 


175 


120 


150 


-0.01 


8 


390 


335 


200 


260 


230 


210 


150 


175 


-0.02 


9 


420 


365 


240 


285 


260 


230 


175 


185 


-0.02 


10 


430 


375 


275 


290 


275 


240 


175 


175 


-0.02 


11 


450 


390 


270 


300 


290 


240 


180 


185 


-0.02 


12 


440 


380 


275 


305 


295 


245 


185 


195 


-0.02 


13 


435 


375 


275 


305 


295 


245 


190 


190 


-0.02 


14 


430 


375 


280 


300 


295 


235 


190 


200 


-0.02 


15 


415 


360 


270 


295 


290 


240 


190 


190 


-0.02 


16 


400 


350 


260 


285 


280 


235 


185 


195 


-0.03 


17 


380 


325 


255 


275 


270 


220 


185 


190 


-0.02 


18 


335 


280 


245 


265 


265 


220 


185 


190 


-0.01 


19 




















20 
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Temperature and Pressure Readings 











THIRD 


FLOOR 










! Time 
, Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


i 
Thermocouple Location 




















! 31 


| 32U 


32L 


, 33U 


33L ' 


34U 


34L 


35 


i 


1 


75 


! 75 


35 


i 35 ; 


85 ; 


85 


85 


85 


0.00 


2 


75 


75 


85 


; ss . 


85 , 


85 


. 35 


85 


0.00 


! 3 


75 


75 


85 


; 85' 


85 ! 


85 


85 


85 


0.00 


' 4 


60 


; so 


85 


. 35 ; 


85 j 


85 


85 


85 


0.00 


5 


80 


80 


85 


i 85 , 


85 ! 


85 


1 85 


85 


-0.01 


6 


1 80 


90 


85 


85 


85 ; 


85 


j 85 


i 85 


0.01 


7 


110 


| 130 


95 


; 95' 


90 ' 


110 


' 95 


115 


0.02 


8 


, 120 


155 


115 


110 , 


105 


130 


: 115 


140 


0.01 


9 


145 


165 


125 


J25 f 


125 , 


150 


135 


160 


0.00 


10 


, 170 


j 155 


130 


, 130 , 


130 , 


155 


, 140 


165 


0.00 


: u 


! 190 


170 


140 


, 140 ' 


140 


165 


150 


170 


0.00 , 


12 


160 


' 170 


145 


: 150 ' 


150 ! 


165 


155 


175 


0.00 


, 13 


165 


165 


150 


' 150 : 


150 1 


170 


160 


175 


0.00 


j 14 


155 


160 


150 


155 ! 


155 | 


170 


160 


175 


0.00 


15 


160 


160 . 


150 


155 i 


155 1 


170 


160 


175 


-0.01 i 


! 16 


! 160 


160 


150 


; 155 | 


155 i 


170 


155 


175 


-0.01 


17 


, 165 


i 160 


150 


150 


155 


165 


160 


170 1-0.01 


18 


160 


160 


150 


] 150 


155 


165 


160 


170 


0.00 


1 19 








( 












20 








j 


i 











TESTJ-! 217 



Series J 
Vents, Sprinklers, and Curtain Boards 

This senes of tests combines three of the previously 
tested devices simultaneously to determine their 
effectiveness for life safety Tests in this series include 
vents, automatic sprinklers and curtain boards. Xo 
sprinkler was installed above the test fire except in 
Test J-5 



Test J-l 

Date .-April 25, 1959 

Outdoor Temperature: 67 F. Humidity: 93% Wind: 6.1 

m.p.L S Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway No 2 

Automatic Sprinklers: At stairway openings to corridors 

Vents: 21 square feet at top of stairway Xo. 2 

Curtain Boards: Corridors and stairway openings to corridors 

Automatic Fire Detection: Coverage as shown in Figure 12 

Other: Vent opened with operation of fusible link rated at 165 
degrees Fahrenheit, 

Comments: 

Untenable smoke conditions existed in all corridors 
before the vent opened or any sprinklers operated 

Sprinklers did not prevent spread of smoke but did 
decrease temperatures at thermocouples near them 

Vent (opened in 5K minutes) failed to clear smoke from 
the building. 
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OPERATION CHO",L Bl'BXIXG 




I CM- \ V. \ /A'M TEVARE SVSffi __ . ~ -ft ^ 

\ V V ~ \ y "~ ^>^ ^-*Js^" 

M S'wV \ \ \\ _i _/ _^P^S_^ ^ 

.EVSE V\ \\ \. ^ 



3-36 

JVE\^E SMOi<E 
EAST WEST 



^p-t *i- - T - 

S 9 
TIME ^^ 



12 .3 M 15 :6 17 IS 19 20 



1 J 

!- 

2 800 

I~* 



2ND FLOOR 
EAST WEST 

'JL 

EASTVVEST 



TEST-IRE 




lOO- 



020 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

TIME MINUTES 



, 010 



010 



1 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 
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Automatic Sprinkler Operation 



i 



Opening 




Floor 



Ctessroom 203 



Opening 



7/7 7wn Opening 



Z^F/oo 



Opening 



. 



Opening 

r 



f&ffor 



fysecf Sprinkler 
Sprinkler not used 



Stairwsy 
Opening 



I 



Comments on Sprinkler Operation: 

Sprinklers Utilized: stairway openings only. 
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Automatic Fire Detection System 



Circuit No. 


Area Covered 


Response Time from Fire Start 


Minutes Seconds 


1 


l&t Flour Coindoi 


3 40 


2 


2nd Floor Coindoi 


4 10 


3 


3id Floor Comdoi 


4 40 


4 


Room 203 


4 20 


5 


Stairway Xo. 2 


3 10 


6 


Stan way Xo. 1 


4 40 



Temperature and Pressure Readings 



FIRST FLOOR 



Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


U 


12U 


12L 


13U 


13L 


14U UL 


1 


75 


75 


75 : 85 


85 


85 


70 


-0.01 


2 


85 


^5 


75 


SO 


80 


80 


75 


0.00 


3 115 


85 


75 


60 


80 


SO 


75 


0.02 


4 


160 ' 105 


80 75 


90 


70 


75 


0.00 


5 


550 


140 


90 j 125 


110 


85 


75 


-0.03 


6 


785 


135 


185 j 190 


170 ! 95 


75 


-0.05 


7 


825 


135 


190 


195 


175 


115 


90 


-0.03 


8 


955 


135 


135 


195 


185 


130 


100 


-0.04 


9 


940 


140 


135 


205 


190 


140 


120 


-0.05 


10 


965 


140 


135 


220 


200 


150 


120 


-0.03 


11 


955 


135 


135 


225 


210 


155 


125 


-0.04 


12 


965 


135 


140 


225 


210 


165 


135 


-0.06 


13 


950 


135 


140 


210 


200 


165 


135 


-0.05 


U 


890 


125 


140 


200 


185 


160 


135 


-0.05 


15 


775 


135 


135 


195 


175 


150 


130 


-0.08 


16 


705 


125 


125 


195 


180 


150 


125 


-0.07 


17 


650 


120 


130 


185 


175 


150 


125 


-0.07 


18 


610 


120 


125 


180 


175 


150 


125 


-0.06 


19 


335 


110 


115 


175 


165 


150 


125 


-0.04 


20 
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Temperature and Pressure Readings 



Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
, Inches 
of Water 


Thermocouple Location 


21 


22U 


22L 


23U 


23L ! 24U i 24L , 25 


1 


75 j 80 


75 


65 ' 35 85 . 85 70 


C.01 


2 


75 


80 


75 


80 i 30 


60 ! 75 80 


' 0.01 


3 


100 


85 


75 


85 


85 


85 j 35 70 


0.01 


4 


165 


125 


85 


95 


90 


90 i 85 85 


! 0.02 


5 


225 


160 


105 


125 


115 


115 , 95 110 


0.04 


6 


330 


270 


150 


180 


165 165 115 , 130 


Oo02 


7 


420 


240 


160 


210 


190 ' 190 135 i 135 


0.01 


8 


400 


190 


165 


210 


185 165 145 ! 135 


0.00 


9 


480 


190 


170 


215 


185 185 145 i 140 


-0.01 


10 


495 


200 


175 


220 


190 1 185 150 ; 140 


-0.01 


11 


490 


200 


175 


220 


185 190 150 ! 145 


0.00 


12 


515 


200 


175 


225 


185 


190 155 150 


0.00 


13 


520 


200 


185 


225 


180 


195 100 ! 145 


-0.01 


14 


515 


185 


190 


220 


175 


190 160 | 140 


-C.01 


15 


490 


180 


190 


210 


165 


170 150 ' 150 


-0.01 


16 


465 


165 


185 


195 


160 175 150 ' 130 


-0.04 , 


17 


420 


165 


165 


185 


160 


175 145 130 


-0.03 


18 


380 


155 


170 


180 ! 155 | 165 145 ; 125 


-0.04 


19 


325 


145 


155 


175 ! 150 160 140 ; 125 


-0.03 


20 








, 





THIRD FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


31 


32U 


32L 


33U 


33L 


34U 1 34L 


35 


1 


80 


75 


85 


75 


85 


80 


80 


85 


0.00 


2 


80 


75 


85 


70 


85 


70 


70 


85 


0.01 


3 


85 


80 


75 


85 


75 


70 


70 


75 


0.02 


4 


120 


90 


105 


105 


90 


85 


85 


85 


0.03 


5 


165 


120 


145 


130 


130 


110 


105 


90 


0.02 


6 


205 


160 


160 


145 


140 


130 


125 


110 


0.02 


7 


220 


185 


165 


160 


140 


140 


135 


125 


0.02 


8 


230 


195 


170 


170 


145 


150 


145 


130 


0.02 


9 


250 


210 


175 


175 


150 


155 


150 


140 


0.03 


10 


255 


215 


180 


180 


150 


160 


150 


140 


0.02 


11 


260 


215 


180 


185 


150 


160 


150 


145 


0.02 


12 


265 


225 


185 


190 


155 


165 


155 


145 


0.02 


13 


275 


225 


185 


190 


160 


170 


160 


150 


0.02 


14 


280 


230 


190 


175 


165 


175 


165 


150 


-0.01 


15 


275 


225 


185 


170 


165 


170 


160 


150 


-0.02 


16 


225 


205 


170 


160 


155 


160 


150 


150 1-0.02 


17 


235 


185 


160 


150 


145 


150 


140 


145 


-0.01 


18 


220 


175 


150 


145 


140 


145 


140 


145 


-0.01 


19 


200 


165 


145 


145 


135 


135 


130 


140 


-0.01 


20 
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Test J-2 
Date: April 25, 1959 

Outdoor Temperature: 65 F. Humidity: 93% Wind: 6 1 

m.p.h. S Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway No 2 

Automatic Sprinklers: Corridors only 

Vents : 42 square feet at top of stairway No. 2 

Curtain Boards: Corridors only 

Automatic Fire Detection: Coverage as shown in Figure 12 

Other: Vent opened with operation of fusible link rated at 165 
degrees Fahrenheit. 

Comments: 

Untenable smoke conditions in all corridors before 
sprinklers operated or vent opened 

Vent (opened in 7 minutes) failed to clear smoke from 
any corridor. 

Sprinklers did not prevent smoke spread but did de- 
crease temperatures to some extent on the west end of the 
first floor corridor. 



TE-TJ-2 
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TENAS-E SMOKE 




-010 



9 10 11 12 13 14 15 16 17 18 
TIME MINUTES 



19 20 
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Automatic Sprinkler Operation 



Opening 



6 o- 



-0 



Opening 




-ft ft 



Opening* 

i g 3- , -Q ,. . , Q Q o 

inneUnknown ifMin. Time Unknown , 



Opening 



!i 



f 



Opening 



7ft* 



-0 0- 



ft Sprinkler not used 



Opening 



Comments on Sprinkler Operation: 

Sprinklers Utilized, corridors only. 
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Automatic Fire Detection System 



Circuit No. 


Area Covered 


Response Time from Fire Start 


Minutes Seconds 


1 


1st Floor Comdor 


5 22 


2 


2nd Flooi Corndor 


5 35 


3 


3rd Floor Coindor 


6 25 


4 


Room 203 


6 25 


5 


Stairway Xo. 2 


5 2 


6 


Stan way Xo. 1 


6 5 



Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


11 


12U 


12L 


13U 


13L 


UU | 14L 


1 


85 


80 


80 


85 


85 


85 


75 


0.01 


2 


90 


85 


80 


85 


85 


85 


75 


0.00 


3 


100 


85 


80 


85 


85 


85 


75 


-0.01 


4 


120 


85 


80 


90 


90 


85 


75 


-0.01 


5 


135 


95 


85 


100 


95 


85 


75 


-0.01 


6 


185 


130 


100 


130 


115 


90 


75 


0.03 


7 


390 


230 


165 


155 


140 


90 


75 


0.04 


8 


925 


140 


185 


155 


130 


90 


85 


-0.05 


9 


930 


120 


165 


140 


125 


100 


95 


-0.06 


10 


1025 


125 


210 


140 


130 


125 


100 


-0.07 


11 


1055 


120 


195 


140 


140 


120 


105 


-0.06 


12 


1065 


120 


200 


145 


135 


120 


105 


-0.08 


13 


1150 


125 


220 


150 


140 


120 


110 


-0.07 


14 


960 


125 


185 


150 


140 


125 


120 


-0.08 


15 


870 


125 


175 


145 


135 


125 


120 


-0 07 


16 


810 


120 


135 


130 


130 


120 


115 


-0.07 


17 


495 


110 


120 


130 


125 


120 


110 


-0.06 


18 


230 


90 


95 


125 


120 


120 


105 


-0.06 


19 


















20 
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Temperature and Pressure Readings 



SECOND FLOOR 



lime 
Min- 
uts 


Thermocouple Location 


21 _, 


22U 


22L 


23U 23L 24U 24L 


25 ; 


1 


90 


85 


80 


85 85 ' 85 85 


ss ; 


2 


95 


85 


80 


85 


85 ! 85 


85 


85 ! 


3 


95 


90 


80 


85 


85 85 


85 


85 ! 


4 


105 


90 


80 


90 


90 


90 


85 


85 ! 


5 


120 


105 


85 


100 


100 


100 


90 


85 ; 


6 


180 


135 


95 


125 


115 


110 


95 


90 ! 


7 


335 


230 


135 


145 


130 


130 


105 


90 | 


6 


430 


220 


165 


170 


160 


160 


120 


115 ! 


9 


465 


200 


175 


175 


165 


165 ! 130 


120 i 


10 


490 


205 


170 


185 


165 


165 


140 


120 | 


11 


535 


230 


165 


165 


160 


160 140 


125 1 


12 


555 


230 


175 


160 


165 


160 


140 


130 ! 


13 


570 


235 


170 


160 


160 


160 145 


130 i 


14 


510 


230 


155 


155 


155 


160 145 


130 i 


15 480 


210 


145 


145 


150 150 , 14C 


130 i 


16 i 455 


205 


135 


140 


145 


145 135 


125 1 


17 


410 


175 i 135 


135 140 140 ' 130 


120 | 


18 ' 230 125 ' 120 


125 125 135 125 


105 : 


19 






1 


20 I 


i 



Pressure 
Inches 
, of Water 



0.02 . 
0.02 I 
0.02 j 
0.03 
0.06 I 
0.07 1 
-0.03 j 
-0.03 i 
-0.03 
-0.04 
-0.04 
-0.03 
-0.03 
-0.03 
-0.04 
-0.03 
-0.03 
-0.03 



THIRD FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


31 


32U 


32L ; 33U 


33L | 34U 


34L 


35 


1 


65 


80 


66 


35 


35 


85 


85 


R5 


C.02 


2 


83 


85 


85 


85 


85 


35 


85 


85 


0.03 


3 


85 


35 


95 


85 


85 


35 


85 


85 


0.03 


4 


90 


85 


100 


90 


95 


90 


90 


85 


0.03 


5 


100 


90 


105 


90 


100 


90 


90 


90 


04 


6 


135 


100 


140 


100 


120 


110 | 100 


95 


0,06 


7 


220 


150 


170 


115 


140 


120 


110 


100 


0.09 


8 


235 


165 


165 


140 


140 


130 


120 


115 


0.00 


9 


235 


165 


150 


135 


130 


125 


115 


125 


-0.01 


10 


230 


165 


145 


130 


125 


120 


115 


130 


-0.01 


IT 


230 


155 


130 


125 


120 


125 


120 


135 


0.00 


12 


240 


155 


125 


125 


125 


125 


120 


140 


-0.01 


13 


245 


155 


130 


125 


125 


130 


125 


140 


0.00 


U 


230 


155 


125 


125 


125 


130 


125 


140 


0.00 


15 


220 


150 


130 


125 


125 


125 


120 


1*0 


-0.01 


16 


210 


150 


125 


125 


125 


125 


120 


135 


0.00 


17 


195 


150 


125 


125 1 125 


125 


120 


130 


0.00 


18 


140 


135 


120 


120 ! 120 


175 


115 


120 


-0.02 


19 




















20 
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Test J-3 

Date: April 25, 1959 

Outdoor Temperature: 62 F. Humidity: 93% Wind: 6.1 

m p.h. S Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway No. 2 

Automatic Sprinklers: Corridors and in stairways 

Vents: 42 square feet at top of stairway No. 2 

Curtain Boards: At stairway openings to corridors 

Automatic Fire Detection: Coverage as shown in Figure 12 

Other: Vent and exit doors at west end of first floor corridor 
opened arbitrarily 8 minutes after start of test fire. 

Comments: 

All corridors untenable from smoke before any sprinklers 
operated or vent opened 

Second floor corridor started to clear of smoke 3 minutes 
after vent opened. 

Sprinklers decreased temperatures in first and second 
floor corridors 
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OPERATION <rHOOL BURNING 



LiC^T 





VED'UV 



7E\*Bu= SVC<- 



JL 



3 9 C ,- 
T 'VE VISuTES 



oNTEKABLE SWCKE 

PLOOR 

VEST EAST 



3 19 2Z 



1ST & 2ND FLOOR CORRIDORS (ALL 5 FT ) 




01 234567 



020 



9 10 11 12 13 14 15 15 i7 18 19 20 
TIME MINUTES 



010 



010 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
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Automatic Sprinkler Operation 



^ Opening 



Floor 



oSprtnkler 

d /c/^ec/ 5pn/?/r/er 

Sprinkler not used 



Opening 



2. 




Opening 



Comments on Sprinkler Operation: 

Sprinklers Utilized: corridors and stairways. 
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Automatic Fire Detection System 



Response Time from Fire Start 


Circuit No. 


Area Covered 


Minutes 


Seconds 


1 


1st Floor Corridor 


5 





2 


2nd Floor Corridor 


5 


40 


3 


3rd Floor Corridor 


6 


58 


4 


Room 203 


6 


59 


5 
6 


Stairway No 2 
Stairway Xo. 1 


5 
6 


15 
15 



Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
inches 
i of Water 


Thermocouple Location 










; n 


12U 


121 


13U 


13L , UU 


14L 




1 


90 


80 


80 85 


85 ! 85 


75 i 0.00 


2 


100 


80 


80 


85 


85 


85 


75 


0.00 


3 


105 


80 


80 


90 


90 


90 


75 


0.01 


4 


120 


85 


80 


90 


85 


85 


80 


0.01 


5 


130 


85 


80 


100 


90 


90 


80 


0.01 


6 


170 


100 


85 


110 


90 


95 


80 , 0.00 


7 


950 


110 


90 


140 


105 


115 


85 


0.02 


B 


1055 


145 


115 


175 


120 


145 


95 


-0.02 


9 


1070 


210 


115 


170 


125 


150 


125 


-0.01 


10 


1090 


115 


140 


150 


110 


145 


125 


-0.01 


11 


1110 


130 


125 


140 


100 


135 


95 


-0.01 


12 


1200 


115 


135 


140 


95 


130 


95 


-0.01 


13 


1155 


115 


125 


145 


95 


130 


100 


-0.01 


U 


1145 


120 


135 


150 


95 


135 


100 


-0.01 


15 


1115 


115 


135 


150 


95 


135 


100 


-0.01 


16 


1080 


115 


130 


150 


95 


140 


100 


-0.01 


17 


960 


145 


125 


150 


95 


140 


95 


-0.01 


18 


855 


95 


110 


145 


90 


135 


90 


0.00 


19 


355 


105 


105 


135 


90 


130 


85 


0.00 


20 
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Temperature and Pressure Readings 



SECOND FLOOR 



lime 
Min- 


Thermocouple Location 


rressure 
Inches 


1 utes 


21 


22U 


22L 


23U ' 23L 24U ' 24L 25 


of Wafer 

' 


1 


95 


85 


SO 


35 85 85 ' 85 ,' 85 


0.01 


2 


95 


85 


so 


85 


85 85 


85 . 65 


0.01 


3 


100 


85 


so 


90 90 , 90 


9C , 90 


0.01 


4 


105 


90 


30 


90 


35 ' 95 


90 [ 85 


0.02 


5 


110 


95 


80 


100 


90 i 100 


90 ; 90 


0.02 


6 


135 


110 


85 


110 


100 i 110 


95 i 95 


0.03 


7 


135 


120 


90 


130 


115 135 


115 ! 115 


0.03 


8 


190 


150 


100 


140 


125 ' 140 ! 120 i 120 


0.04 


9 


180 


200 


115 


145 


135 ( 140 


130 , 120 


0.01 


10 


220 


170 


145 


140 


140 1 160 


145 ! 110 


0.00 


11 


220 


175 


155 


155 


150 ! 170 


150 ' 105 


0.00 


12 


250 


190 


170 


165 


155 i 175 < 150 i 110 


0.00 


13 


255 


155 


165 


150 


155 1 170 150 ) 110 


0.00 


14 


250 


150 


160 


150 


150 ; 165 


150 , 110 


0.00 


15 


250 


140 


155 


145 


150 ; 160 


145 ' 115 


0.00 


16 


290 


135 


150 


145 


150 i 160 ' 145 , 110 


0.00 


17 


220 


130 


145 


140 


145 155 i 140 1 115 


0.00 


18 


195 


120 


130 


135 


145 , 150 , 140 j 110 


0.00 


19 


150 


110 


115 


130 


130 , 130 < 130 1 90 


0.00 


20 








i 


i 




i 







THIRD FLOOR 


TZntA 


Temperature-Degrees Fahrenheit 


Pressure 


lime 
Min- 


Thermocouple Location 


Inches 


utes 


31 


32U 


321 


33U 


33L 


34U 


34L 


35 


of Water 


1 


80 


80 


85 


85 


85 


85 


85 


85 


0.01 


2 


80 


80 


85 


85 


85 


85 


85 


85 


0.01 


3 


85 


85 


85 


85 


85 


85 


85 


85 


0.02 


4 


85 


85 


90 


90 


85 


90 


85 


85 


0.03 


5 


95 


90 


100 


100 


90 


100 


90 


90 


0.03 


6 


110 


95 


110 


105 


90 


100 


95 


90 


0.04 


7 


115 


105 


125 


125 


105 


120 


115 


105 


0.05 


8 


140 


115 


130 


125 


120 


130 


115 


120 


0.06 


9 


150 


135 


130 


135 


125 


130 


120 


125 


0,02 


10 


135 


135 


130 


130 


125 


130 


125 


135 


0.01 


11 


140 


130 


130 


130 


125 


130 


130 


140 


0.01 


12 


145 


125 


130 


130 


125 


135 


130 


145 


0.01 


13 


140 


125 


145 


130 


130 


135 


130 


150 


0.01 


14 


140 


125 


145 


130 


130 


135 


130 


150 


0.01 


15 


140 


125 


130 


130 


130 


135 


130 


140 


0.01 


16 


140 


125 


130 


130 


130 


130 


130 


140 


0.01 


17 


140 


120 


130 


130 


130 


130 


125 


140 


0.01 


18 


130 


120 


130 


125 


125 


130 


125 


135 


0.00 


19 


120 


115 


175 


125 


125 


125 


120 


120 


-0.01 


20 
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Test J-4 
Date: April 25, 1959 

Outdoor Temperature: 60 F Humidity: 93% Wind: 6 1 

m p h. S Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway No 2 

Automatic Sprinklers : Corndors and in stairways 

Vents : 42 square feet at top of stairway No 2 

Curtain Boards: Corridors only 

Automatic Fire Detection: Coverage as shown in Figure 12 

Other: Vent opened at operation of first sprinkler Exit doors 
at west end of first floor corndor opened 8 minutes after 
vent operated 

Comments: 

All corridors untenable from smoke before operation of 
any sprinklers or opening of vent. 

Curtain boards in corridors decreased effectiveness of 
sprinklers in cooling temperatures in corridors and in effec- 
tiveness of vent to clear west end of second floor corridor 

Operation of sprinklers drove smoke to floors and re- 
sulted in generation of steam 
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LIGHT 



MEDIUM 



\V\\ \ 




-010 



TIME MINUTES 



UNTENABLE SMOKE 
1ST FLOOR 
EAST WEST 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
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Automatic Sprinkler Operation 




t I + Opening 



3& Floor 








Opening 



Opening 



Time 



-flU 



tOMm 



' Sprinkler 
t Sprinkler not used 



Sprinkler 
9 A/s 



Sfe/rwy 
Opening 



203 









-o- 



Opening 



a 



Comments on Sprinkler Operation: 

Sprinklers Utilized: corridors and stairways 
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Automatic Fire Detection System 



Response Time from Fire Start 


Circuit No. 


Area Covered 


Minutes 


Seconds 


1 


1st Floor Corridor 


3 


30 


2 


2nd Floor Corndoi 


6 


8 


3 


3rd Floor Corridor 


8 





4 


Room 203 


Xo 


response. 


5 


Stairway No. 2 


3 


15 


6 


Stairway No. 1 


5 


40 



Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


i 

Pressure ! 
Inches | 
of Water 


Thermocouple Location 


11 


12U 


12L 


13U | 13L 


14U 


14L 










i 






1 


120 


100 


80 


100 


90 


90 


80 , 0.01 


2 


125 


115 


85 


105 


95 


95 


80 | 0.01 


3 


135 


135 


90 


110 


105 


95 


85 i 0.01 


4 


130 


160 


95 


120 


115 


100 


90 ! 0.02 


5 


140 


155 


100 


135 


125 


105 


105 i -0.02 


6 


190 


200 


130 


165 


150 


115 


120 


-0.01 


7 


875 


230 


130 


195 


175 


150 


135 


-0.02 


8 


910 


275 


170 


185 


160 


155 


140 


-0.02 


9 


940 


280 


200 


190 


165 


150 


125 


-0.03 


10 


985 


320 


185 


175 


175 


155 


145 


-0.03 


11 


1090 


290 


170 


160 


170 


150 


145 


-0.04 


12 


1110 


300 


180 


160 


170 


155 


120 


-0.05 


13 


1070 


255 


155 


150 


155 


135 


100 


-0.01 


14 


1025 


230 


150 


145 


150 


125 


90 


-0.01 


15 


965 


155 


145 


150 


150 


115 


85 


-0.01 


16 


955 


155 


140 


150 


150 


110 


80 


-0.01 


17 


950 


150 


135 


150 


150 


110 


80 


-0.01 


18 


870 


150 


140 


145 


145 


105 


80 


-0.02 


19 


810 


145 


135 


145 


145 


110 


85 


0.00 


20 


640 


130 


130 


135 


140 


115 


85 


-0.01 
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Temperature and Pressure Readings 



SECOND FLOOR 



Time 
Min- 
utes 




Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 




Thermocouple Location 


21 


22U , 22L 


23U 23L I 24U 


241 


25 


1 95 


85 i 85 


90 


90 i 95 


90 


90 


0.00 


2 


100 


90 1 85 


90 


90 I 95 


90 


90 


O.C1 


3 


110 


90 


85 


90 


95 


95 


90 


90 


0.01 


4 


120 


95 


90 


95 


100 


100 


90 


30 


0.01 


5 


125 


105 


95 


100 


100 


100 


90 


100 


-0.01 


6 


140 


115 


100 


110 


110 


110 


95 


115 


-0.01 


7 


165 


130 


110 


125 


125 


120 


105 


135 


-0.02 


8 


180 


135 


125 


135 


135 


130 


120 


140 


-0.02 


9 


140 


135 


125 


135 


130 


130 


125 


140 


-0.02 


10 


145 


140 


130 


135 


135 


135 


130 


150 


-0.02 


11 


145 


140 


130 


140 I 140 


140 


135 


150 


-0.03 


12 


150 


145 


130 


145 145 


140 


135 


145 


-0.03 


13 


155 


145 


140 


150 


150 


145 


130 


125 


-0.01 


U 


165 


145 


130 


155 


150 


145 


125 


115 


-0.01 


15 


170 


135 


135 


155 


145 


145 


120 


110 


-0.01 


16 


175 


130 


135 


150 145 


145 


120 


105 


-0.01 


17 


175 


125 


135 


150 145 


140 


120 


105 


OaOO 


18 


160 


125 135 


150 145 


140 


115 


105 


OoOO 


19 


155 


125 


130 


150 


140 


140 


115 


105 


0.00 


20 145 

i 


115 125 


145 140 140 


110 


105 


-0.01 



THIRD FLOOR 




TOM 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


31 


32U 


32L 


33U 


33L 


34U 


34L 


35 


1 


85 


90 


90 


90 


90 


90 


90 


90 


0.01 


2 


90 


90 


95 


90 


90 


90 


90 


90 


OoOl 


3 


90 


90 


95 


90 


90 


90 


90 


90 


0.01 


4 


95 


95 


100 


90 


95 


95 


90 


90 


OoOO 


5 


100 


105 


105 


95 


100 


100 


95 


95 


-0.01 


6 


105 


105 


100 


100 


100 


100 


95 


100 


-0.01 


7 


110 


110 


105 


100 


100 


110 


100 


110 


-0.01 


8 


120 


120 


110 


110 


105 


120 


110 


125 


-0.01 


9 


120 


120 


115 


110 


110 


125 


115 


125 


-0.01 


10 


120 


115 


115 


120 


120 


130 


125 


125 


-0.02 


11 


125 


120 


120 


125 


125 


130 


130 


140 


0.00 


12 


125 


125 


125 


130 


130 


135 


130 


140 


0.00 


13 


130 


130 


135 


130 


130 


130 


130 


135 


0.00 


14 


130 


130 


130 


125 


130 


130 


130 


130 


0.00 


15 


130 


130 


130 


125 


130 


130 


125 


130 


0.00 


16 


130 


130 


125 


125 


130 


130 


125 


130 


0.00 


17 


125 


125 


125 


125 


125 


130 


125 


130 


0.00 


18 


125 


125 


125 


120 


125 


125 


120 


130 


-0.01 


19 


125 


125 


125 


120 


125 


125 


125 


125 


-0.02 


20 


120 


120 


125 


120 


125 


125 


125 


125 


-0.01 
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Test J-5 

Date: April 30, 1959 

Outdoor Temperature: 73 F Humidity: 70% Wind: 68 

mp.h W Average 

Fuel: 700 pounds of pallets. Top and middle pallets solid 

Location of Test Fire: Landing between basement and first 
floor of stairway No 2 

Automatic Sprinklers: Corridors and stairways 

Vents: 42- square feet at top of stairway No. 2 

Curtain Boards: Corridors only 

Automatic Fire Detection: Coverage as shown in Figure 12 

Other: Vent open at start of test fire. Sprinklers over test fire. 
Exit doors at west end of first floor corridor opened 30 
seconds after operation of first sprinkler. 

Comments: 

Only sprinklers over fire operated which controlled fire 
but did not completely extinguish it due to solid pallets in 
test fire 

Only the east end of the first and second floor corridors 
reached untenable smoke conditions. 

Vent action not satisfactory due to the fact that tem- 
perature differences were never sufficient to create effective 
stack action 
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020 



010 



15 16 17 18 19 20 



'400 


r TIME MINUTES 


1300 


UNTENABLE SMOKE 


-200 


2ND FLOOR 
EAST 


:.oo- 


1ST FLOOR 




H 


EAST 




IIQOO- 








U- 

80 J 








a 700' 

i 








TEMPERATURE - 

8 








300- 








200- 
100- 


r 


. 




1 1 1 


OVER TEST FIRE MAX TENABLE TEMPERAT L1RE 
-i 1 1 1 1 1 1 1 1 1 1 1 ( 1 i 



01234567 



9 10 11 12 13 14 15 16 17 18 19 20 
TIME MINUTES 



1ST, 2ND & 3RD FLOOR 



-010 



8 9 10 11 12 13 14 15 16 17 18 19 20 
TIME MINUTES 
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Automatic Sprinkler Operation 



Opening 



3& Floor 



Sfs/ntay 
Opening 




'^ 



203 



^Stairway 
Opening 



Z^FIoor 



-0 0- 



ill 



- 



Opening 



-C 



6 





-prmkler 
^u-see/ Sprinkler 

Sprinkler not used 



Opening 



Comments on Sprinkler Operation: 

Sprinklers Utikzed* corridors and stairways. 
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Automatic Fire Detection System 



Response Time from Fire Start 


Circuit No. 


Area Covered 


Minutes Seconds 


1 


1st Floor Corridor 


o 


12 


2 


2nd Floor Corridor 


Xo response. 




3 


3rd Floor Corridor 


Xo i expense. 




4 


Room 203 


Xo response 




5 


Stairway Xo 2 


2 


23 


6 


Stairway Xo 1 


Xo response 





Temperature and Pressure Readings 



FIRST FLOOR 



iinnB 

! Min- 
utes 


Thermocouple Location 


pressure 
inches 
' of Water 












11 12U 


12L 


13U 


131 


14U 


14L 


I 1 i 105 


100 


90 


95 


95 


95 


85 


0.00 


2 , 115 


110 


95 


105 


100 


95 


85 


0.00 


3 235 ' 130 


105 


110 


110 


100 


85 


o.co 


4 


120 i 115 


105 


125 


115 


105 


85 


0.00 


5 


110 


105 


95 


120 


110 


105 


85 


0.00 


6 | 110 


100 


90 


110 


105 


100 


85 


0.00 


7 


110 


95 


90 


105 


100 


95 


85 


0.00 


8 


110 


95 


90 


105 


95 


95 


80 


0.00 


9 


100 


90 


85 


100 


95 


90 


80 


o.cc 


10 


95 


85 


85 


95 


95 


90 


80 


0.00 


11 


90 


85 


85 


90 


90 


90 


80 


0.00 


12 


90 


85 


35 


90 


90 


90 


80 


0.00 


13 


90 


85 


85 


90 


90 


90 


80 


0.00 


14 


90 


85 


85 


90 


90 


90 


80 


o.co 


15 


90 


55 


85 


90 


90 


90 


80 


0.00 


16 


90 


85 


85 


90 


90 


00 


30 


0.00 


17 


90 


85 


85 


90 


90 


90 


80 


0.00 


18 


90 


85 


85 


90 


eo 


90 


80 


0.00 


19 


90 


85 


85 


90 


90 


90 


80 


0.00 


20 


90 


85 


85 


90 


90 


90 


80 


0.00 



TEST J-5 



241 



Temperature and Pressure Readings 



SECOND FLOOR 



Time 
Min- 


Temperature-Degrees Fahrenheit 




Pressure 
Inches 


Thermocouple Location 




utes 


21 


22U 


22L 


23U 23L 24U 

i 


24L ! 25 


of Water 

i 


} 


100 


90 85 


80 


90 90 


90 90 


, 0, 00 


2 


105 


95 


85 


80 


90 90 


90 ! 90 


G.GG 


3 


125 


105 


90 


85 


95 | 95 


SO j 90 


| c.oo 


4 


115 


105 


90 


85 


95 95 


90 95 


Go 00 


5 


105 


100 


90 


85 


95 95 


90 . 95 


0.00 


6 


95 


95 


90 


90 


95 i 95 


90 , 95 


G.GO 


7 


95 


95 


90 


95 


95 ! 95 


90 j 90 


G.OG 


8 


95 


95 


90 


95 


95 


95 


90 i 90 


G.OO 


9 


90 


90 


90 


95 


95 


95 


90 j 90 


O.GO 


10 


85 


90 


85 


95 


95 


95 


90 90 


0.00 


11 


85 


85 


85 


95 


95 


95 


90 i 90 


G.OO 


12 


85 


85 


85 


95 


95 


95 


90 ; 90 


G.GO 


13 


85 


85 


85 


95 


95 


95 


90 ; 90 


0.00 


14 


85 


85 


85 


95 


95 


95 


90 90 


O.GC 


15 


85 


85 


85 


95 


95 95 


90 90 


0*00 


16 


85 


85 


85 


95 


95 


95 


90 i 90 


G. GG 


17 


85 


85 


85 


95 


95 


95 


90 ' 90 


O.OG 


18 


85 


85 


85 


90 90 ' 90 


90 ' 90 


0.00 


19 


85 


85 


85 


90 90 : 90 


90 1 90 


C.OG 


20 


85 


85 85 


90 


90 90 


90 , 90 


0.00 



THIRD FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


31 


32U 


32L 


33U 


33L 


34U 


34L 


35 


1 


90 


80 


85 


90 


90 


90 


90 


90 


G.GO 


2 


90 


85 


85 


90 


90 


90 


90 


90 


G.OO 


3 


95 


85 


90 


90 


90 


90 


90 


90 


G.OO 


4 


90 


90 


85 


90 


90 


90 


90 


90 


0.00 


5 


90 


90 


85 


90 


90 


90 


90 


90 


O.CO 


6 


90 


90 


90 


90 


90 


90 


90 


90 


G.GO 


7 


90 


90 


90 


90 


90 


90 


90 


90 


O.GO 


8 


85 


90 


90 


90 


90 


90 


90 


90 


0.00 


9 


85 


85 


90 


90 


90 


90 


90 


90 


0.00 


10 


85 


85 


90 


90 


90 


90 


90 


90 


0.00 


11 


85 


85 


90 


90 


90 


90 


90 


90 


0.00 


12 


85 


85 


90 


90 


90 


90 


90 


90 


0.00 


13 


85 


85 


90 


90 


90 


90 


90 


90 


0.00 


14 


85 


85 


90 


90 


90 


90 


90 


90 


0.00 


15 


85 


85 


90 


90 


90 


90 


90 ! 90 


0.00 


16 


85 


85 


90 


90 


90 


90 


90 


90 


0.00 


17 


85 


85 


90 


90 


90 


90 


90 


90 


G.OO 


18 


85 


85 


90 


90 


90 


90 


90 


90 


O.GO 


19 


85 


85 


90 


90 


90 


90 


90 


90 


0.00 


20 


85 


85 


90 


90 


90 


90 


90 


90 


0.00 
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Series K 

Sprinklers, Curtain Boards, 
and Forced Draft Vent 

This series includes only three tests and these were 
conducted to study the effectiveness of automatic 
sprinklers, curtain boards and an aspirator installed in 
the vent opening at the top of stairway No. 2. 

One test was conducted m a sprinklered classroom; 
one in an unsprinklered classroom, and one at the 
base of stairway No. 2. 



Test K-l 
Date: May 1, 1959 

Outdoor Temperature: 71 F. Humidity: 55% Wind: 9.0 
m p.h. SW Average 

Fuel: 1,400 pounds of pallets 
Location of Test Fire: Classroom No 103 
Automatic Sprinklers: Corridors only 
Vents: 40 square feet at top of stairway No 2 
Curtain Boards: Corridors only 
Automatic Fire Detection: None 

Other: Aspirator installed in vent at top of stairway No. 2. 
Vent opened at fire start and aspirator started at operation 
of first sprinkler head. Four transoms between the corridor 
and classroom No. 103 open. Glass in exterior windows in 
classroom No. 103 broken from previous tests. No pressure 
readings taken in second and third floor corridors. 

Comments: 

Aspirator did not clear smoke from corridors. 

Sprinklers kept temperatures down in the first floor 
corridor but the east end of the corridor was untenable from 
smoke in 4 minutes and the west end in 8 minutes 
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CLEAR 



MEDIUM X-A 



MAX TENABLE SMOK 



1 2 3 4 5 6 



1ST FLOOR 3RD FLOOR 

EAST WEST WEST / EAST 



^ 1ST FLOOR CORRIDOR 'ALL 5 FT ) 



8 9 10 11 12 13 14 i5 16 17 13 19 20 



10 11 12 13 14 15 16 17 18 19 20 




-010 



1234 
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Automatic Sprinkler Operation 



Opening 



3& Floor 



Opening 




Cte$$room 203 



Opening 



f oor 



Opening 



<M L+ 



Opening 



oSpr/nkler 

$ fused Sprinkler 

Sprinkler not used 



l&F/oor 



Stairway ^ 
Opening 



Comments on Sprinkler Operation: 

Sprinklers Utilized: corridors only. 
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Temperature and Pressure Readings 



FIRST FLOOR 


Time 


Temperature-Degrees Fahrenheit 


~~~ ' Pressure 
Thermocouple Location Inches 


utes 


n* 


12U 


12L 


or water 
13U 13L 14U ! 14L 


1 


eo 


75 


75 


S5 


EC 85 75 ' 0.00 


2 


90 


75 


75 


85 j E5 ; 85 i 75 , 0.01 , 


3 


90 


75 


75 


95 I 85 ' 85 ' 75 0.00 . 


4 


115 


80 


75 


100 


85 85 i 75 . 0.00 ! 


5 


150 


95 


75 


105 


90 - 85 . 75 ' 0.00 


6 


250 


110 


80 


130 


35 ' 85 ' 75 0,00 


7 


3GO 


155 


80 


170 


80 ; 35 75 -0.02 


S 


530 


125 


90 


130 


110 


100 ' 75 -0.01 


9 


950 


115 


100 


145 


115 


105 , 85 -0.01 


10 


1190 


120 


110 


160 


120 


105 90 -0.02 


11 


1180 


130 


120 


160 


125 


115 , 95 ' -0.01 


12 


1225 


140 


115 


150 


115 


110 , 85 -0.01 


13 


1305 


130 


115 


145 


125 


110 95 0.00 


14 


1315 


135 


110 


125 


120 


120 \ 95 i -0.01 


15 


1505 


155 


115 


170 


140 


110 ; 90 -0.02 


16 


725 


150 


215 


155 


140 


120 I 100 , -0.01 


17 


330 


135 


210 


150 


125 


115 ! 95 , 0.00 


18 


400 


120 


105 


130 


125 


120 j 90 i 0.00 


19 












i 


20 












i ( 



x-Classroom 103 



SECOND FLOOR 


Time 
Min- 
ute* 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


21 


22U 


22L 


23U 


23L 


24U 


24L 


25 


1 


75 


75 


75 


80 


80 


80 


80 


80 




2 


75 


75 


75 


80 


80 


85 


80 


85 




3 


75 


75 


75 


80 


80 


80 


80 


80 




4 


75 


75 


75 


80 


80 


80 


80 


80 




5 


85 


80 


75 


80 


80 


80 


80 


80 




6 


95 


85 


75 


80 


85 


85 


85 


85 




7 


125 


90 


80 


85 


85 


85 


85 


85 




8 


105 


95 


80 


90 


90 


90 


85 


95 




9 


100 


95 


85 


95 


90 


85 


85 


100 




10 


110 


100 


90 


100 


100 


90 


85 


95 




11 


120 


110 


90 


100 


100 


95 


90 


100 




12 


125 


110 


100 


110 


110 


100 


90 


100 




13 


115 


105 


100 


115 


115 


110 


95 


105 




14 


120 


105 


100 


110 


110 


105 


100 


110 




15 


130 


115 


105 


110 


110 


105 


100 


110 




16 


130 


125 


115 


125 


115 


120 


105 


110 




17 


130 


120 


105 


120 


120 


115 


100 


115 




18 


115 


110 


105 


115 


115 


115 


100 


110 




19 




















20 
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Temperature and Pressure Readings 



THIRD FLOOR 


j 

1 Time 
Min- 
utes 




Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


31 32U 


32L 


33U 


33L 34U 


34L 35 


1 


75 75 


85 


85 


85 85 


85 85 




; 2 


75 ' 75 


85 


35 


85 85 


85 80 




3 


75 ' 75 


30 


80 


80 


80 


80 


80 


4 


75 75 


85 


35 


85 85 


85 


80 


5 


75 , 75 


80 


80 


80 80 


80 80 





75 ' 75 


85 


80 


80 i 80 


80 80 , 


7 


75 75 


80 


80 


80 80 


80 


80 ' 


8 


75 75 


80 


80 


85 80 


80 80 





75 , 75 


85 


85 


85 


85 


85 I 85 ; 


10 


so ; so 


85 


85 


90 85 


85 


85 


11 


80 ! 80 


90 


90 


90 


90 


90 90 


12 


80 ] 80 


90 


90 


90 


90 


90 90 ' 


13 


85 i 90 


90 


90 


90 90 


90 90 


14 


85 ! 90 


90 i 


90 


100 100 


90 


100 


15 


85 i 90 , 


100 


100 


100 


100 


100 


100 


16 


85 , 90 ! 


95 i 


100 


100 


100 


100 105 




17 


95 ! 90 


95 


100 


100 


100 


100 100 




, 18 


95 . 95 i 


100 


100' 


100 


100 ' 


100 


100 




19 






i 










i 




1 


1 










20 


i 


1 
















1 i 






i 
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Test K-2 

Date: May 1,1959 

Outdoor Temperature: 69 F. Humidity: oofc Wind: 9.0 
m.ph SW Average 

Fuel: 1,400 pounds of pallets with two inches of newspaper on 
top of stack 

Location of Test Fire: Classroom Xo 203 

Automatic Sprinklers: Corridors and classroom Xo. 203 

Vents: 40 square feet at top of stairway Xo 2 

Curtain Boards: Corridors only 

Automatic Fire Detection: Coverage as shown in Figure 12 

Other: Aspirator installed in vent at top of stairway Xo 2, 
Vent opened at fire start and aspirator started at operation 
of first sprinkler. Two exterior windows in classroom Xo 203 
open one foot from the bottom and two transoms between 
that room and the corridor open. Exit doors at west end of 
first floor corridor opened 30 seconds after aspirator started. 
Back of enclosure around aspirator opened Xo pressure 
readings taken in second floor corridor. 

Comments: 

Second and third floor corridors became untenable from 
smoke 

Aspirator failed to clear smoke from corridors. 

Sprinklers in classroom No 203 held fire in check but 
did not extinguish it since it was shielded from sprinkler 
discharge with newspaper. 
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CLEAR 




,400- 


1 %'t MiNUtti 

UKTEN^SLE SMOKE 


=00- 






2ND FLCC 


iZCO- 


EAST WEST 


'03- 






3RD FLOOR 


!_ 






WEST EAST 


1 oco- 












z. 












u 












r^ 












| 900 ' 












SQC* 












s 












g 70C- 












S SCO' 












p 400' 












3CO- 












200- 
'CO- 


MA> 
' /" TEX 


, TENABLE 
10ERATUPE 
^^H 


1 


mm 






^ 


OVER TES'I HRE 




1 1 K 1 1 1 \ 1 1 1 i 1 i 1 1 1 1 1 1_, 



23456 



S 9 10 11 12 13 H 15 16 17 18 19 20 
TIME MINUTES 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
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Automatic Sprinkler Operation 



I Opening 



Floor 



Opening 




Cfessroom 203 
tirneunknwn 



til 



Opening 



*>rmkler 
fusecf Sprinkler 

Sprinkler not t/secf 



Opening 



Stairway 
Opening 



Comments on Sprinkler Operation: 

Sprinklers Utilized; corridors and Room 203. 
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Automatic Fire Detection System 



Circuit No. 


Area Covered 


Response Time from Fire Start 


Minutes Seconds 


1 


1st Floor Corridor 


Xot used on this test. 


2 


2nd Flooi Corridor 


3 5 


3 


3rd Floor Corridor 


Xot used on this test. 


4 


Room 203 


2 30 


5 


Stairwav Xo 2 


X"ot used on this test. 


6 


Stan way Xo. 1 


Xot used on this test. 



Temperature and Pressure Readings 



FIRST FLOOR 



Time 
Min- 
ute 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


i ' i 






11* 


12U 12L 


13U 13L | 14U 


"l 




1 


85 , 75 


75 


i 
85 


85 


85 


75 


0.00 


2 


95 


75 


75 


85 


85 


85 


75 


-0*01 


3 


105 


75 


75 


85 


85 


85 


75 


-0.01 


4 


185 


75 


75 


85 


85 


85 


75 


-0,01 


5 


185 


75 


75 


85 


85 


85 


75 


-0.01 


6 


175 


75 


75 


85 


85 


85 


75 


0.00 


7 


145 


75 


75 


85 


85 


85 


75 


-0.02 


8 


125 


75 


75 


85 


85 


85 


75 


0.00 


9 


125 


75 


75 


85 


85 


85 


75 


-0.01 


10 


130 


75 


75 


85 


85 


85 


75 


0,00 


11 


130 


75 


75 


85 


85 


85 


75 


-0.02 


12 


150 


75 


75 


85 


85 


85 


75 


-0.02 


13 


145 


75 


75 


85 


85 


85 


75 


OoOO 


14 


150 


75 


75 


85 


85 


85 


75 


-0.01 


15 


130 


75 


75 


85 


85 


85 


75 


-0.01 


16 


110 


75 


75 


85 


85 


85 


75 


0.00 


17 


105 


75 


75 


85 


85 


85 


75 


0.00 


18 


120 


75 


75 


85 


85 


85 


75 


0.00 


19 


















20 



















^Classroom 203 
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Temperature and Pressure Readings 



SECOND FLOOR 


Time 
Min- 


Temperature-Degrees Fahrenheit 




Thermocouple Location 


Inches 


utes 


21 


22U 


22L 


23U | 23L 


24U 


24L 25 fWater 


1 


75 


75 


75 


85 | 85 


35 


85 . 35 I 


2 


75 


85 


75 


85 ! 85 


85 


55 So ' 


3 


75 


110 


75 


85 


85 


85 


85 , 35 ! 


4 


75 


125 


SO 


105 


85 


85 


B5 ! 85 1 


5 


75 


120 


80 


125 


85 


90 


85 85 ! 


6 


75 


110 


90 


120 


85 


95 


r>- ; r*- ' 

So ' co | 


7 


75 


105 


85 


120 


90 


95 


85 85 , 


8 


75 


105 


85 


115 


85 


95 


85 '' 85 - 


9 


75 


100 


85 


110 


90 


95 


85 ' 85 i 


10 


75 


100 


85 


110 


90 


95 


35 85 i 


11 


75 


100 


85 


110 


90 


95 


85 , 85 ' 


12 


75 


115 


85 


110 


90 


95 


85 , 85 . 


13 


75 


120 


85 


125 


90 


9o 


85 85 ! i 


14 


75 


110 


85 


115 


9C 


95 


85 i 85 ' 


15 


75 


100 


85 


115 


90 


95 


85 ' 85 ! 


16 


75 


95 


85 


105 90 


95 


85 85 ' 


17 


75 


100 


85 


100 i 90 


95 


85 ' 85 


18 


75 


100 


85 


105 ! 90 


95 


85 , 85 


19 












i ' 


20 















THIRD FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


31 


32U 


32L 


33U 


33L 


34U 


34L 


35 


1 


75 


75 


85 


85 


85 


85 


85 


85 


0.01 


2 


75 


75 


85 


85 


85 


85 


85 


85 


-0.01 


3 


80 


80 


85 


85 


85 


85 


85 


85 


-0.02 


4 


85 


85 


85 


85 


85 


85 


85 


85 


-0.04 


5 


80 


85 


85 


85 


85 


85 


85 


85 


-0.02 


6 


80 


80 


85 


85 


85 


85 


85 


85 ,-0.02 


7 


80 


80 


85 


85 


85 


85 


85 


85 j-0.01 


8 


80 


80 


85 


85 


85 


85 


85 


85 -0,02 


9 


80 


80 


85 


85 


85 


85 


85 


85 


-0.03 


10 


80 


80 


85 


85 


85 


85 


85 


85 


-0.02 


11 


80 


80 


85 


85 


85 


85 


85 


85 


-0.02 


12 


80 


80 


85 


85 


85 


85 


85 


85 


-0.02 


13 


80 


80 


85 


85 


85 


85 


85 


85 


-0,01 


14 


80 


80 


85 


85 


85 


85 


85 


85 


-0.01 


15 
16 


80 
80 


80 
80 


85 
85 


85 
85 


85 
85 


85 
85 


85 
85 


85 
85 


-0.01 
-0.01 


17 


80 


80 


85 


85 


85 


85 


85 


85 


-0.01 


18 


80 


80 


85 


85 


85 


85 


85 


85 


-0.01 


19 




















20 
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Test K-3 

Date: April 30, 1959 

Outdoor Temperature: 73 F Humidity: 70% Wind: 6 8 

m.p h. W Aveiage 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: Base of stairway No 2 

Automatic Sprinklers: Corridors only 

Vents: 40 square feet at top of stairway No 2 

Curtain Boards: Corridors only 

Automatic Fire Detection: Coverage as shown in Figure 12 

Other: Aspirator installed in vent at top of stairway No 2 
Vent open at fire start and aspirator started when signal 
received from automatic fire detection system circuit No 5 
(2 minutes, 26 seconds) Exit doors at west end of first floor 
corridor opened 30 seconds after aspirator started Wire to 
thermocouple No 21 broke at 12 minutes 

Comments: 

Aspirator with exit doors opened cleared smoke from 
the west end of first floor corridor 

Operating sprinklers kept temperatures down in cor- 
ridors. 
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CLEAR 




LIGHT 



MEDIUM V j\ V 



1400 



.'AX TENABLE S^OKE 



UNTENABLE SMOKE 
1ST FLOOR 
WEST 



2ND FLOOR 
EAST WEST 



1ST FLOOR CORRIDOR (ALL 5 FT 



1 2 3 4 5 6 7 S 9 10 11 12 13 14 i5 16 i7 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 




010 



18 19 20 
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Automatic Sprinkler Operation 



Opening 



H Mm 



3& Floor 



Opening 




Cf$3sroo/n 203 



Operfffi 
KfMin 



Time Unknown 64f/n 7/me Unknown 2^ Floor 



Opening 



SMm SfcMin 4Min f&ffoor 



usect Sprinkler 
t Sprinkler noi used 



Opening 



I 



Opening 



Comments on Sprinkler Operation: 

Sprinklers Utilized: corridors only 
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Automatic Fire Detection System 



Circuit No* 


Area Covered 


Response Time 


from Fire Start 


Minutes 


Seconds 


1 


1st Floor Corridor 


2 


50 


2 


2nd Floor Corridor 


3 


34 


3 


3rd Floor Corndor 


3 


48 


4 


Room 203 


3 


52 


5 
6 


Stairway No 2 
Stairway No 1 


2 
3 


26 
52 



Temperature and Pressure Readings 



FIRST FLOOR 



Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


, Pressure 
Inches 
of Water { 


Thermocouple Location 


















11 


12U 


1?L 


13U 


13L 


uu 


14L 




1 


85 


85 


85 


90 


90 


90 


80 0.00 


2 


90 


95 


85 


90 


90 


90 


80 


0.00 


3 


120 


165 


110 


110 


110 


95 


80 


-0.04 


4 


170 


200 


125 


110 


150 


110 


105 


-0.03 


5 


660 


180 


135 


130 


135 


110 


100 


-0.03 


6 


900 


185 


140 


155 


120 


105 


100 


-0.02 


7 


1180 


200 


135 


145 


115 


100 


95 -0*03 


8 


1300 


245 


140 


150 


130 


105 


95 


-0.03 


9 


1310 


255 


145 


150 


120 


105 


100 


-0.03 


10 


1390 


285 


145 


155 


135 


120 


100 


-0.03 ! 


11 


1320 


280 


150 


155 


135 


110 


100 


-0.03 


12 


1310 


265 


150 


155 


130 


110 


100 


-0.03 


13 


1235 


250 


145 


155 


130 


105 


100 


-0.03 


U 


1100 


225 


145 


150 


115 


110 


100 


-0.03 


15 


890 


205 


145 


145 


115 


100 


100 


-0.03 


16 


745 


225 


135 


140 


115 


100 


95 ! -0.03 


17 


690 


190 


130 


140 


110 


100 


95 


-0.03 


18 


610 


165 


120 


130 


115 


100 


95 


-0.03 


19 


530 


150 


125 


125 


110 


95 


90 


-0.03 


20 


380 


95 


100 


120 


105 


95 


90 


-0.02 
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Temperature and Pressure Readings 



OCV.UINU riAJUK 


Time 
Min- 


Temperature-Degrees Fahrenheit 


i 

1 Pressure 
i Inches 


Thermocouple Location 


utes 


21 j 22U | 221 


23U , 23L 24U ! 24L j 25 j * * T 


} 


85 , 85 


85 


90 j 90 


90 j 90 


90 


-0.01 


2 


95 85 


85 


90 


90 


90 


90 


90 


0.00 


3 


175 


95 ! 85 


90 


90 


90 


90 


95 


-0.04 


4 


170 


185 


95 


115 


110 | 110 


95 


105 


-0.02 


5 


175 


190 


125 


145 


140 


135 


100 


100 


-0.02 


6 


250 ! 130 


130 


165 


140 


140 


105 


95 


-0.01 


7 


325 


145 


135 


170 


140 


140 


105 


90 


-0.01 


8 


335 


150 


145 


185 


145 


150 


105 


95 


-0.01 


9 


350 


150 


145 


170 


150 


155 


110 


95 


-0.02 


10 


480 


140 


165 


125 


135 


135 


115 


105 


-0.02 


11 i 515 


140 


155 


120 


130 


130 


120 


110 


-0.02 


12 




140 


170 


130 


130 1 130 


110 


105 


-0.02 


13 




135 


165 


125 


130 


125 


110 


100 


-0.03 


14 




135 


165 


120 


125 


120 


105 


100 


-0.02 


15 


! 125 


150 


115 


120 ! 115 


105 


90 


-0.02 


16 




120 


140 


115 ! 120 115 


105 


95 


-0.02 i 


17 


' 120 130 


115 115 j 115 


105 


95 


-0.03 


18 


115 


125 


110 '110 110 


105 


90 


-0.03 


19 


110 115 


105 105 ! 105 


105 


95 


-0.02 


20 ; , no no 


100 100 , 105 105 


90 


-0.01 



THIRD FLOOR 


Tim* 
Min- 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 


Thermocouple Location 


utes 


31 } 32U | 32L 


33U 


33L 


34U 


34L 


35 


of Water 


1 


85 85 


90 


90 


90 


90 


90 


90 


-0.01 


2 


85 ! 85 


90 


90 


90 


90 


90 


90 


0.00 


3 


90 i 85 


90 


90 


90 


90 


90 


90 


-0.03 


4 


105 ! 85 


90 


90 


90 


90 


90 


110 


-0.03 


5 


145 


90 


95 


100 


95 


105 


100 


110 


-0.02 


6 


160 


120 


105 


105 


105 


115 


110 


120 


-0.02 


7 


180 


140 


110 


110 


110 


120 


110 


120 


-0.01 


B 


220 


165 


120 


115 


110 


120 


115 


130 


-0.01 


9 


190 


180 


120 


120 


120 


130 


120 


130 


-0.01 


10 


215 


190 


125 


120 


120 


125 


120 


125 


-0.01 


11 


195 


195 


130 


120 


120 


120 


120 


120 


-0.01 


12 


125 


140 


120 


120 


120 


120 


120 


120 


-0.01 


13 


125 


125 


110 


110 


110 


110 


110 


110 


-0.02 


14 


125 


125 


115 


115 


110 


115 


110 


115 


-Oo03 


15 


120 


120 


110 


110 


110 


110 


105 


110 


-0.01 


Id 


115 


105 


110 


110 


110 


110 


105 


110 


-0.02 


17 


110 


100 


110 


110 


105 


110 


105 


110 


-0.01 


18 


105 


95 


105 


105 


105 ! 105 


105 


105 


-0.02 


19 


100 


95 


100 


105 


105 


105 


100 


105 


-0.02 


20 


100 


95 


100 


100 


105 


100 


100 


105 


-0.02 
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Series L 
Acoustical Tile 

During the first test with the test fire at the base 
of stairway No 2, the cellulose fiber acoustical tile on 
the ceiling of the first floor corridor ignited and flashed 
full length of the corridor This condition on acoustical 
tile rated as "Class C or slow burning 11 under U. S. 
Federal Specification S&-A-118b, prompted two 
more tests of the flame spread on similar u slow burn- 
ing' 7 cellulose fiber acoustical tile and one test m which 
the tile was painted with an Underwriters' Labora- 
tories listed fire retardant paint. 



Test L-l 

Date: May 4, 1959 

Outdoor Temperature: 67 F. Humidity: 38% Wind: 6.8 

m.p.h. W Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: On landing between basement and first 
floor in stairway No. 2 

Automatic Sprinklers: None 

Vents: 21 square feet at top of stairway No 2 

Curtain Boards: Second and third floor corndors only 

Automatic Fire Detection: Coverage as shown in Figure 12 
and directly over test fire 

Other: Ceiling of first floor corridor covered with cellulose fiber 
acoustical tile on wood strapping Vent open at start of 
test fire. Thermocouple No. 11 not used, 

Comments: 

Ceiling ignited 10 minutes after start of test fire and 
flashed full length of first floor corndor. 
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Automatic Fire Detection System 



Circuit No. 


Area Covered 


Response Time from 


Fire Start 


Minutes Seconds 


1 


1st Floor Corridor 





40 


2 


2nd Flooi Corridor 


1 


35 


3 


3rd Floor Corridor 


2 


40 


4 


Room 203 


1 


55 


5 


Stairway Xo 2 





30 


6 


Stairway No 1 


1 


25 



Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
inches 
of Water 


Thermocouple Location 


11 


12U 


12L 


13U 


13L 


14U 


14L 


1 




150 


80 


145 


110 


110 


75 


0.00 


2 




330 


165 


195 


170 


150 


110 


0.02 


3 




475 


270 


310 


265 


255 


160 


-0.02 


4 




610 


355 


405 


3^0 


350 


205 


-0.03 


5 




650 


325 


4*70 


390 


410 


255 


0.00 


6 




720 


440 


515 


425 


455 


340 


-0.01 


7 




800 


525 


555 


465 


490 


380 


-0.04 


* 




840 


550 


580 


480 


575 


410 


0.00 


9 




860 


570 


590 


480 


525 


425 


-0.03 


10 




870 


585 


605 


485 


540 


440 


-0.03 


11 




805 


640 


835 


620 


665 


500 


-0.04 


12 




670 


620 


745 


570 


710 


560 


-0.05 


13 




600 


480 


560 


400 


545 


465 


-0.05 


14 




590 


470 


515 


450 


490 


420 


-0.05 


15 




500 


430 


470 


415 


450 


390 


-0.04 


16 




475 


400 


450 


410 


430 


375 


-0.07 


17 




405 


365 


415 


350 


400 


335 


-0.05 


18 




385 


355 


375 


535 


365 


315 


-0.03 


19 


















20 
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Temperature and Pressure Readings 



SECOND FLOOR 




Temperature-Degrees Fahrenheit 




1 Min- 


Thermocouple Location 


Inches 



22U 



1 


i 90 


75 


" ' 
70 


55 


85 


35 


85 


115 


0.01 


1 2 


1 210 


135 


120 


95 


85 


9C 


90 


160 


0.01 


i 3 


: sic 


185 


110 


140 


115 


125 


15 


240 


-0.01 


4 


1 390 


240 


115 


185 


145 


175 


145 


310 


0.00 


5 


445 


275 


175 


225 


185 


> 215 


135 


555 


0.02 


; * 


515 


355 


220 


270 


230 


245 


210 


395 


0.00 


7 


565 


565 


225 


295 


245 


265 


230 


420 


0.02 


8 


600 


390 


245 


320 


260 


280 


245 


420 


0.03 


9 


620 


400 


255 


335 


260 


285 


250 


430 


0.02 


10 


640 


420 


285 


355 


290 


295 


260 


445 


0.01 


11 


695 


470 


325 


385 


335 


320 


280 


545 


0.01 


12 


640 


470 


340 


395 


355 


335 


310 


485 


0.00 


13 


590 


450 


340 


395 


350 


340 


300 


420 


-0.01 


14 


530 


415 


320 


365 


335 


320 


285 


415 


0.01 


15 


475 


385 


300 


345 


315 


315 


280 


375 


0.00 


16 


455 


365 


290 


330 


305 


300 


275 


370 


-0.01 


17 


395 


335 


275 


310 


295 


285 


260 


520 


0.01 


18 


360 


310 


250 


285 


265 


270 


250 


315 


0.02 


19 




















20 





















THIRD FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


31 


32U 


32L 


33U 


33L 


34U 


34L 


35 


1 


70 


70 


85 


85 


85 


85 


85 


85 


0.00 


2 


85 


95 


85 


85 


85 


85 


85 


85 


0.00 


3 


115 


120 


90 


95 


85 


100 


105 


125 


0.00 


4 


145 


145 


115 


125 


115 


110 


135 


175 


0.04 


5 


150 : 170 


140 


155 


145 


200 


170 


215 


0.12 


6 


175 


190 


165 


180 


175 


230 


200 


245 


0.03 


7 


185 


200 


185 


200 


195 


240 


215 


260 


0.06 


8 


195 


215 


190 


210 


205 


250 


225 


270 


0.05 


9 


200 


220 


195 


215 


215 


255 


230 


275 


0.05 


10 


220 


240 


205 


225 


220 


265 


240 


280 


0.05 


11 


230 


250 


215 


240 


235 


300 


255 


315 


0.04 


12 


240 


250 


230 


265 


255 


310 


280 


340 


0.04 


13 


245 


255 


235 


260 


260 


295 


275 


310 


0.04 


14 


225 


240 


225 


250 


250 


285 


265 


300 


0.05 


15 


225 


240 


225 


245 


245 


275 


255 


290 


0.02 


16 


220 225 


220 


245 


245 


270 


250 


280 


0.04 


17 


215 


225 


215 


235 


235 


255 


240 


265 


0.04 


18 


205 


220 


205 


225 


225 


240 


230 


250 


0.02 


19 


i 


















20 


1 
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TestL-2 

Date: May 7, 1959 

Outdoor Temperature: 78 F Humidity: 51% Wind: 5.6 

mph W Average 

Fuel: 1,400 pounds of pallets 

Location of Test Fire: On landing between basement and first 
floor in stairway No 2 

Automatic Sprinklers: None 

Vents: 21 square feet at top of stairway No. 2 

Curtain Boards: None 

Automatic Fire Detection: None 

Other: Ceiling of first floor corridor covered with cellulose fiber 
acoustical tile on wood strapping. From the center to the 
east end of the corridor the tile was painted with a fire 
retardant paint Vent open at start of test fire. No pressure 
readings taken in second floor corridor. Thermocouple 
No 11 not used. 

Comments: 

Small blue flames around area where flame from test 
fire impinged on the ceiling but there was no propagation of 
flame on the ceiling tile 
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Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Thermocouple Location Inches 


11 


12U 


12L i 13U 


13L 


i i or water 
14U 14L 


1 




105 


80 


SO 


95 


85 80 ' 0.00 


2 




285 


85 


200 


215 


130 


80 i 0.00 


3 




325 


125 


270 


255 


210 100 ? -0.02 


4 




420 


200 


305 


SCO 


240 ' 105 -0.03 


5 




755 


330 


385 


430 


505 220 -0.03 


6 




775 


445 


495 


505 


410 310 -0.04 


7 




830 


525 


560 


610 


485 400 -0.04 


8 




865 


575 


5FO 


635 


575 


425 -C.05 


9 




850 


600 


605 


650 


540 


455 -0.06 


10 




835 


625 


615 


650 


555 


465 -0.07 


11 




845 


625 


640 


775 


560 


470 -0.05 


12 




830 


620 


650 


820 


5^0 


475 -0.05 


13 




835 


600 


640 


715 


575 


460 -0.05 


U 




640 


525 


605 


635 


550 


460 -C.05 


15 




645 


565 


580 


640 


525 


445 -0.04 


16 




610 


535 


545 


505 


505 


4?5 -0.05 


17 




555 


515 


525 


575 


480 


405 -C.C6 


18 




575 


530 


500 


555 


455 


390 -0.06 


19 




510 


515 


485 


535 


445 


370 ! -C.03 


20 














i 



SECOND FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 
of Water 


Thermocouple Location 


21 


22U 


22L 


23U 


23L 


24U 


24L 


25 


1 


85 


85 


75 


85 


85 


85 


85 


85 




2 


140 


125 


80 


115 


85 


120 


90 


145 




3 


220 


180 


90 


155 


110 


170 


110 


190 




4 


280 


225 


110 


170 


120 


185 


125 


215 




5 


395 


295 


145 


220 


150 


240 


155 


230 




6 


470 


345 


180 


270 


195 


315 


200 


360 




7 


515 


380 


225 


310 


245 


370 


235 


415 




8 


525 


390 


250 


325 


275 


380 


265 


400 




9 


545 


415 


260 


340 


295 


400 


285 


460 




10 


545 


410 


265 


350 


305 


410 


300 


465 




It 


580 


455 


280 


370 


315 


405 


310 


475 




12 


605 


470 


305 


385 


315 


410 


320 


485 




13 


595 


470 


310 


385 


325 


410 


335 


485 




14 


585 


495 


320 


390 


325 


385 


340 


460 




15 


525 


420 


310 


370 


335 


395 


335 


450 




16 


585 


395 


295 


350 


320 


395 


320 


430 




17 


455 


375 


290 


335 


310 


385 


310 


415 




18 


430 


360 


285 


315 


300 


370 


300 


400 




19 


410 


340 


270 


310 


295 


350 


295 


385 




20 
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OPERATION SCHOOL BVBXIXG 



Temperature and Pressure Readings 



THIRD FLOOR 


Tim* 
Min- 
ute* 


Temperature-Degrees Fahrenheit 


Pressure 
inches 
of Water 


Thermocouple Location 


31 


| 32U ; 32L 


33U 


33L | 34U 


34L 


35 


1 


80 


'< 80 | 85 


85 


85 


85 


85 


85 


0.00 


2 


80 


85 i 85 


85 


85 


90 


85 


90 


0.01 


3 


85 


1 100 i 90 


95 90 


115 


105 


110 


0.01 


4 


90 


! 120 i 100 


105 


100 1 125 


115 


125 


0.01 


5 


90 


100 i 125 


130 


120 i 160 


140 


160 


0.02 


6 


140 


i 170 | 150 


160 


150 


205 


170 


210 0.03 


7 


155 


i 190 : 170 


190 


185 240 


215 


255 0.04 


8 


185 


210 f 190 


215 205 i 260 235 


280 


0.03 


9 


200 


225 I 205 


235 


225 


275 j 250 


300 


0.04 


10 


220 


230 i 215 


245 


240 


285 i 260 


310 


0.03 


11 


225 


240 i 225 


255 


250 


300 275 


320 


0.03 


12 


280 


250 , 230 


255 


255 


310 


280 


325 


0.04 


13 235 


255 i 235 


265 


265 


310 


285 


330 


0.05 


14 


245 


260 | 240 


265 


270 


310 


285 


310 


0.04 


15 


250 


255 : 240 


265 


265 


305 


285 


320 


0.04 


16 


240 


255 ! 235 


265 


265 


300 


270 


320 


0.04 


17 


240 


250 , 230 


260 


265 


290 


275 


315 


0.04 


16 


235 


245 i 230 


255 255 


280 


265 


300 


0.04 


19 


235 


240 ; 225 


250 


250 


270 


260 


300 


0.03 


20 




i 
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Test L-3 

Date: May 7, 1959 

Outdoor Temperature: 74 F Humidity: 51% Wind: 56 

m.p.h W Average 

Fuel: 500 pounds of pallets 

Location of Test Fire: At west end of first floor corridor 

Automatic Sprinklers: None 

Vents: 42 square feet at top of stairway No. 2; 42 square feet at 
top of stairway No. 1 

Curtain Boards: None 
Automatic Fire Detection: None 

Other: Ceiling of first floor corridor covered with cellulose fiber 
acoustical tile on wood strapping. East half of the corridor 
ceiling tile painted with fire retardant paint and exposed to 
test fire L-2 East vent open at start of test fire West vent 
opened when ceiling ignited No smoke density readings 
taken at west end of first floor corridor Thermocouple 
No. 11 not used 

Comments: 

Ceiling tile ignited 18 minutes after start of test fire 
and flashed entire length of unpainted portion of ceiling. 
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Temperature and Pressure Readings 



FIRST FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
! Inches 
of Water 


Thermocouple Location 
















11 


12U 


12L 


13U 


13L 


14U 


14L 




1 




85 


85 


95 


95 


95 


85 ' 0.00 


2 




90 


90 


95 


95 


105 


105 


-0.01 


3 




90 


90 


100 


100 


110 


110 


-0.02 


4 




90 


90 


110 


105 


120 


140 ! -0,02 


5 




100 


90 


115 


110 


130 


145 


-0.02 


6 




110 


100 


120 


110 


135 


125 


-0.03 


7 




110 


100 


130 


110 


130 


110 -0.03 


S 




105 


95 


115 


110 


12C 


105 


-0.03 


9 




105 


100 


115 


105 


115 


105 


-0.03 


10 




115 


100 


125 


115 


120 


105 


-0.03 


11 




160 


110 


185 


135 


210 


145 


-0.03 


12 




210 


120 


245 


165 


2P5 


190 


-0.04 


13 




230 


130 


270 


175 


315 


195 


-0.04 


14 




255 


130 


325 


195 


375 


215 


-0.05 


15 




?85 


135 


335 


21C 


390 


240 


-0.06 


16 




510 


145 


380 


235 


4^-0 


275 


-0.07 


17 




335 


160 


430 


260 


500 


295 


-0.07 


18 




385 


160 


495 


305 


580 


325 


-0.08 


19 




550 


195 


885 


525 


1120 


450 


-0.09 


20 




995 


450 


1170 


910 


1485 


1125 


-0.11 



SECOND FLOOR 


Time 
Min- 


Temperature-Degrees Fahrenheit 


Pressure 
Inches 


Thermocouple Location 


utes 


21 


22U 


22L 


23U 


23L 


24U 


24L 


25 


of Water 


1 


70 


85 


SO 


95 


95 


95 


95 


05 


0.00 


2 


95 


90 


85 


95 


95 


95 


95 


95 


o.oo 


3 


95 


90 


90 


95 


95 


100 


95 


100 


0.00 


4 


95 


90 


90 


100 


95 


105 


95 


110 


0.00 


5 


100 


90 


90 


105 


95 


110 


100 


115 


-0.02 


6 


105 


100 


90 


105 


95 


110 


100 


115 


-0.02 


7 


110 


100 


90 


105 


100 


110 


100 


115 


-0.01 


8 


105 


100 


90 


105 


100 


110 


100 


110 


-0.02 


9 


105 


100 


90 


100 


100 


105 


95 


110 


-0.02 


10 


105 


100 


90 


100 


100 


110 


100 


120 


-0.03 


11 


125 


105 


90 


120 


100 


140 


100 


170 


-0.04 


12 


165 


145 


100 


145 


105 


175 


105 


205 


-0.04 


13 


185 


155 


110 


155 


125 


190 


115 


220 


-0.05 


14 


200 


165 


120 


175 


130 


215 


125 


250 


-0.07 


15 


225 


185 


125 


180 


140 


220 


130 


260 


-0.08 


16 


250 


200 


135 


190 


150 


240 


140 


285 


-0.10 


17 


265 


215 


145 


200 


160 


260 


150 


315 


-0.09 


18 


295 


230 


155 


215 


170 


285 


160 


355 


-0.07 


19 


350 


275 


170 


310 


195 


480 


195 


730 


-0.08 


20 


535 


420 


230 


465 


250 


640 


270 


805 


-0.10 
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Temperature and Pressure Readings 



THIRD FLOOR 


Time 
Min- 
utes 


Temperature-Degrees Fahrenheit 


Pressure 
inches 
of Water 


Thermocouple Location 


31 | 32U 


32L j 33U 33L 


34U 


34L 


35 


1 85 ! 85 


! 95 


95 95 : 95 


95 


j 95 


0.01 


2 ' 85 1 85 


! 95 


95 


95 ! 95 


95 


95 


0.00 


3 , 90 j 9C 


1 95 


95 95 


95 


95 


95 


0.00 


4 90 i 90 


t 95 


95 95 ' 95 95 


95 


0.00 


5 i 90 i 90 


; 95 


95 


95 95 


95 


1 IOC 


-0.01 


6 ; 90 i 90 


! 95 


95 


95 95 95 


100 


-0.01 


7 


90 ' 90 


95 


100 


100 ' 100 


100 


105 


-0.02 


8 


90 ! 90 


95 


100 ' 100 100 


100 


. 105 


-0.01 


9 


90 ' 90 


95 100 j 100 100 100 


i 100 


-0.01 


10 


90 90 


95 100 100 i 100 


100 


, 105 -0.01 


1 11 


95 i 95 


, 100 


100 100 


105 


100 


110 -0.01 


12 


95 i 100 


100 


105 105 


120 


110 


125 -0.01 


13 


100 -I 105 


105 


115 110 


130 120 


140 -0.01 


U 


110 115 


115 


125 


115 


145 


135 


150 -0.02 


15 


120 , 125 


115 


140 


125 


150 


145 


160 


-0.02 


16 


130 135 


125 


140 


135 


165 


150 


170 


-0,01 


17 


135 . 140 


135 


150 


145 175 


160 


180 


-0.01 


18 


145 ! 150 


140 


160 155 


190 


170 


195 


-0.02 


19 I 155 165 


150 | 175 


165 


210 


185 


235 


-0.03 


20 190 ; 210 


170 


235 


200 


310 


225 


320 


-0,05 
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APPENDIX 
Additional Smoke Detector Tests 

During the three-day period, June 28-30, six tests 
were conducted that were not part of the series in 
this report. These tests, however, included the in- 
stallation of lomzation type smoke detectors and the 
operation of the detectors is significant to the contents 
of this report 

Since stairway No. 2 had been structurally dam- 
aged by previous test fires, the fires for these six tests 
were started at the west end of the first floor corridor 
Fuel for each fire consisted of 1,400 pounds of wood 
pallets. 

lonization type smoke detectors were installed in the 
test building. On the second and third floors there 
were two detectors installed in the center of the corri- 
dor, one 20 feet from each end. On the first floor there 
was a detector installed in the center of the corridor 
20 feet from the east end 

At the time these tests were conducted, the equip- 
ment for measuring smoke density had been removed 
from the building However, smoke and heat condi- 
tions within the test building were similar to those in 
other tests. The time of actuation of the lonization 
type smoke detectors in each of these tests is tabulated 
below 



Actuation Time of lonization Type Smoke Detectors 

1st Floor Corridor 2nd Floor Corridor 3rd Floor Corridor 



Test No. Minutes Seconds Minutes Seconds Minutes Seconds 



1 


1 


20 


No response. 


No response. 


2 


1 





1 


30 


3 


15 


3 


1 


28 


1 


20 


2 


20 


4 


2 


20 


1 


20 


2 


30 


5 


1 


45 


2 


10 


3 


5 


6 


1 


5 


1 


40 


2 


20 



